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(54) Tide: DIPHEN YLMETHANE DERIVATIVES AS MIP-lcr/R ANTES RECEPTOR ANTAGONISTS 



(57) Abstract 

An MIP-la/RANTES-receptor antagonist which comprises the com- 
pound of formula (I), wherein Ar 1 and Ar 2 independently represent an op- 
tionally substituted aromatic group; Q l and Q 2 , -independently represent, an . 
optionally substituted divalent Ci-6 aliphatic hydYoMrbon group which may 
have either pxygen T or.,sulfur A within rte carbon ^ hy- 
drogen atom, an opnonany'sub^ optionally 
substituted lower alkyl-carbonyl group; R 2 represents an optionally substi- 
tuted hydrocarbon group or an optionally substituted acyl group, or R 1 and 
R 2 , taken together with the Adjacent nitrogen atom, form an optionally sub- 
stituted nitrogen containing, heterocyclic group; and a group of formula (a) 
represents an optionally substituted nitrogen-containing mono or fused bet- , 
erocyclic group, or a salt thereof. - 



(a) 
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DESCRIPTION 

DIPHENYLMETHANE DERIVATIVES AS MIP-IALP HA/RANT ES RECEPTOR ANTAGONISTS 

- TECHNICAL FIELD ' 

'5 " This invention relates to a compound which has a 

MIP-lct/RANTES receptor ' antagonism and>is useful for 
preventing or treating allergic diseases (eig. 
bronchial asthma, atopic r dermaritis, : etc .) ; 
inflammatory' diseases (e -g. arteriosclerosis , 
10 rheumatoid arthritis , etc . ) arid multiple sclerosis. 
( a : - BACKGPPVWD r ART 

Chemokines : £re a group of cytokines - regulating 
chemotaxis of ^leukocytes and it .has recently been 
becoming clear -that chemokines arid other cytokines have 
15 ' ; relevance j td rr the jprogression arid exacerbation of - r 

conditibns^of "diseases in "the acute and- chronic periods 
of 'irif larininatories " - • • 0 ■ " l '•">-■' 

It is '* known that among chemokines; ^RANTES 
( regulated on f ■activation ^ normal T expressed : and 
20 " secreted) and 'MlP-la '(macrojphage "inflammatory 
proteiri-ia) belong to CC chemokines and act -on 
lymphocytes > monocytes, eosinophils and ^basophils to 
erihairice "migration arid ''further show a ^direct leucocyte 
activation, e.g. degranulatibn/ secretion of various 
C 25 inf ifiiinmatory mediator/ etc .-■•'* (Clinical Immunotherapy 

Vol. 4; pa^es 1-8/ 1995): 4 - 

' : Particularly r kri increase in' amount b f gene 
expression of'RANTES is observed irf synovia 1 of 
rheumatism j pat£ents ("Clinical & Experimental 
30 IiiOTuhbiogy, Vol. 101/ page v! 3 98 ;*'•<£ 995 ; and Lancet , Vol . 
343 ; page 547 7 1994 ). or f ociis of ^arteriosclerosis , 
' which -suggests 3 that they are concerned "with the 
diseases . It has also bieem reported -that ' in ■■' 
administration of a MIP- la antibody to mice delays 
'• 35 ' crisIS^'bf" arthritis arid ameliorates the -symptoms (The 

Journal 'of American Society for Clinical Investigation, 
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Vol. 95, page 2868, 1995). However, antibodies are 
macromolecules and have a problem about oral absorption 
and stability. 

MI P - la/ RANTE S receptor described in this 
5 specification means a ^mutual receptor among chemokines, 
for example, MlP-la, , RANTES or MCP-3 (monocyte 
chemoattractant ^prqtein-3 ) , etc . , which. is called CCR1 
(Nature .Medicine, page 1174, 1996).. . 

According to the above . background, it has been 
10 .desired cto : develop a novel drug . as a CCRl receptor 

antagonist/agpnis.t . . Although a peptide antagonist for (' 
_ a RANTES .receptor is known ..( Journal of .Biological 
Chemistry, 2.7-, 18 ,,, page. ,12521-10527 ( 1996 )) , it has a 
w - ; . problem-iabout oral a_bsprption 
15 i , ? :c ; It has-been becoming apparent that ^ ...eosinophils and 
basophils are concerned .in recruitme.nt , progression and 
exacerbation of various allergic ^diseases and 
inflammatory diseases due .to aggregation to the 
* c inflammatory site v and ; activation . Therefore, It is 
20 considered /that , immunqpathy .diseases . (e .g. . bronchial 
, asthma , ^atopic dermatis, arteriosclerosis,, articular 
^rheumatism, etc . .) may be prevented or treated by 
inhibiting the ^action of the , above , chemokines (Clinical 
Immunotherapy Vol . 4, pages 1-8 , ..1995 ) . However, such 
• 25 ,, .antagonists, have never been reported so . far . ( 
On the other hand, a ,lot, of jdiphenylmethane 
.derivatives, have hitherto been synthesized (Journal of 
Medicinal Chemistry, Vol. 34,. page 12,. 1991;. Arch. int. 
Pharmacodyn.. , Vol. 10.7 , -page 194,. .1956; Japanese Patent 
30 - Kokai (Laid-open) No. 123164/1987). . Fpr , example, . 

• loperamide is commercially available as antidiarrheic . 
It is ..also known that . loperamide has a calmojdulin 
antagonism but it is not known that it inhibits 
migration of cells induced by the chemokines ... It is 
35 ; C no.t: x known that, haloperidql haying. a 4-hydroxypiperidy 1 
group used as an antipsychotic agent has the action. 
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It has been desired to develop a MIP-la/RANTES 
receptor antagonist/ and a novel drug inhibiting 
diseases caused by-RANTES or MIP-lcx. 

DTSCILOSUR F OF INVENTION 

The inventors of this invention have intensively 
studied- As a result, it has-been found that a 
compound of the formula: 



10 A f 1 ! 



wherein 'Ar l and- Ar 2 ; independently represent an 
optionally substituted aromatic ' group; 
15 Q 1 and Q 2 Independently represent an optionally 

substituted divalent' C^ 6 ' 'aliphatic hydrocarbon group 
which may have oxygen or sulfur within the carbon 
chain; 

R 1 is a hydrogen atom, an optionally substituted 
20 lower alkyl group or an optionally substituted lower 
alkyl-carbonyl group; ^ . 

R 2 is an optionally substituted hydrocarbon group 
or an acyl group, or R l and R 2 , taken together with the 
adjacent nitrogen atom, may form an optionally 
25 substituted nitrogen-containing heterocyclic ring; and 

a group of the formula: ^ ^ 

■ V ,<v "... v. - 

. ...... . . o . . .... 

30 is an optionally substituted monocyclic or fused 

nitrogen-containing heterocyclic group, or a salt 
thereof has an excellent MIP-la/RANTES receptor 
antagonism, unexpectedly, on the basis of a specific 
chemical' structure o'f the formula: 
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- JO , 

5 This invention has been accomplished on the basis 

of the above discovery. 

This invention is, therefore, . directed to: 
(1) A MIP-la/RANTES receptor antagonist comprising a 
compound [I] or a salt thereof, 
10 ( 2 ) A composition as described in the above item (1), 
wherein 

Ar l and Ar 2 independently represent (A) a 
monocyclic or : fused polypycjic aromatic, hydrocarbon 
group having 6 ^to 14 carbon atoms, or (B) a. 5- to 11- 

15 membered monocyclic or fused, heteroaromatic group 

having at least one of 1 or 2 kind? of hetero atoms 
selected from nitrogen, sulfur and oxygen in addition 
to carbon atoms, said heterocyclic group being 
optionally fused with the monocyclic or fused 

20 polycyclic aromatic hydrocarbon group having 6 to 14 
carbon atoms, each of which may have a "substituent 
selected from the group consisting of 

(I) a halogerf atom, 

(II) a C M alkylenedioxy group, 
25 (III) a nitro group," 

(IV) a cyano group, 

(V) a C U6 a Iky 1 group optionally having 1 to" 3 halogen 
atoms , 

(VI) a C 2 . 6 alkenyl group optionally having 1 to 3 
30 halogen atoms, 

(VII) a C_ 2-:6 alkynyl group optionally having 1 to 3 
halogen atoms, 

(VIII) a C_3. 6 cycloalkyl group, 

(IX) a C U6 alkoxy group optionally having 1 to 3 
35 halogen atoms, 
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(X) a Cj.g alkylthio "group optionally having 1 to 3 
halogen atoms, 

(XI) a hydroxyl group, 

(XII) an amino group, 

5 (XIII) a-mono-C^ alkylamino group, 

(XIV) a di-C^ alkylamino group, 

(XV) a 5^ to 7 -member ed cyclic amino group, 

(XVI) an acylamino group which is shown by> the 
formula: * • ■ ■ ». * 

10 (i) -NHCOOR 3 , ( ii ) -NHCONHR 3 ".( iii) -NHCOR 3 or (iv) - 
NHS0 2 R 3 wherein R 3 is ( 1 ) a p l . 6 alkyl group, .(2) a C 2 . 6 
alkenyl group, ( 3 ) . a • G 2 . 6 : alkyny 1 group , = : ( 4 ) a C 3 . 6 
cycloalkyl group which may be 'fused with a benzene ring 
optionally having -1 to 3.-C u6 alkoxy .groups , ( 5 ) a C 6 . 10 
15 aryl group or . ( 6 ). r a c 7 . l6 : aralkyl.;. group., each of a group 
-shown. by above -items (1). to- (6) -optionally: having 1 to 
5 substituents :selected : from.vthe, group consisting of 
(a) a halogen atom, (b) a C 10 alkylenedioxy group, (c) 
a nitro group, (d) a cyano . group, (e) i, a- C,^ alkyl group 
20 dptionally ihaying 1 to 3 halogen atoms, (f) a C 3 . 6 

cycloalkyl group, -(g) a -alkoxy group optionally 
-having 1 to ^ halogen atoms / : ( h)' a -C U 6 Xalkylthio group 
[ " optionally having l r to 3 halogen atoms; (i) a hydroxyl 
group, ( j ) 'an amino group, ? (k). i-a-monOrC^ lalkylamino 
25 group, (1)* a -di-C^ alkylamino., ^group, ; (m) (a C N6 alikyl- 
^carbonyl group / ;(n) >a carboxyl igroup, J (q) a>C N6 alkoxy- 
carbonyl Tgroup,. j(p) ; a . carbamoyl vgroup,.s(.q) ^a ;mono-C u6 
Nalkyl-carbamoyl group, ^(r) -a ~dr-Cil 6 :alkyl-carbamoyl 
group,' (s) a C 6 . 10 aryl-carbamoyl- group, (t) a sulfo 
30 group/ (u) a C u6 ' alkylsulf onyl group, (y) a C 6 . l0 aryl 
•group, (w) a*-C 6 _ 10 arylbxy group and*: ( x)' a 5- - to 7- 
membered heterocyclic group ^having 1 =to-3 .hetero atoms 
1 selected .from nitrogen; oxygen. .and sulfur -in ^addition 
to -carbon atoms, said heterocyclic group being 
35 optionally fused with a benzene ring, 
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(XVII) a C^g alkyl^carbonyl group, 

(XVIII) a carboxyl group, 

(XIX) a C l . 6 alkoxy-carbonyl group, 

(XX) a carbamoyl group, 

5 (XXI) a mono-C^fi alky ^carbamoyl group, 

(XXII) a di-Ci.5 alkyl-carbamoyl group, 

(XXIII) a C 6 . l0 aryl-carbamoyl group, 

(XXIV) fa sulfo group, 

(XXV) a C 1-6 alkylsulfonyl group, 
10 (XXVI) a C 6 _ 10 aryl group, and 

(XXVII) a ;C 6 : l0 aryloxy group; 1 
Q 1 and Q 2 independently represent 

(I) r. a C M alkylene group, - 

(II) ' a C 2 . 6 'alkenylene groups or 

15 (HI) a C 2 _ 6 alkynylene group/ each of a group shown by 
the;above items ( I ) to ■ ( III ) may have oxygen or 
optionally oxydized sulfur within the carbon chain; 

R l is j * ■« . w . - 

(I) a hydrogen -atom, v 
20 (II) a Cj. 6 : ::alkyl, group- which may have 1 tp.?5 

substituents selected from the group consisting of (a) 
a halogen atom, .(b) a C U3 alkylenedioxy group, (c) a 
nitro group, (d) a cyano group, (e) a C x _ 6 alkyl group 
.optionally having 1 to 3 . halogen atoms, (f) a C 3 . 6 ( 
25 cycloalkyl group,, (g) a C^alkoxy group optionally 

having 1 to 3 phalogen atoms, . (h) a Cj_ 6 alkylthio group 
optionally having. 1 -to 3 halogen atoms, (i) a hydroxyl 
... groups (j) an -amino group,, (k) a mono-C,. fi alkylamino 
group, (1) a. di-C^ alkylaminp group,, (m) a C U6 alkyl- 
30 carbonyl group, : (n.) a .carboxyl group, (o) a C,_ 6 alkoxy- 
carbonyl group, (p) a carbamoyl group, (q) a mono-C 1-6 
alkyl -carbamoyl group, (r) ;a d±-.C U6 alkyl-carbamoyl 
group, (s) a . ? aryl-carbamoyl group, . (t) a sulfo 

group, (u) a C U6 alkylsulfonyl group,-, (v) a C 6 . 10 aryl 
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group, (w) a C 6 . X0 aryloxy group arid (x) a 5- to 7- 
menibered heterocyclic group having 1 to 3 hetero atoms 
selected from nitrogen, oxygen and sulfur in addition 
to carbon atoms, said heterocyclic group being 
5 optionally fused with a benzene ring, or. 

(Ill) a C u6 alkyl-carbonyl group which may have 1 to 5 
substituents selected from (a) a halogen atom, (b) a 
C L _ 3 alkylenedioxy group, (c) a nitro group, (d) a cyano 
group, (e) a C^ 6 alkyl group optionally having 1 to 3 

10 halogen atoms, (f) a C 3 _ 6 cycloalkyl group, (g) a C^ 6 
alkoxy group optionally haying,! to 3 halogen atoms, 
(h) a alkylthio group optionally having 1 to 3 

halogen atoms, (i) a hydroxy 1 group,, (j) an amino 
group, (k) a mono-C U6 alkylamino group, (1) a di-C^* 

15 alkylamino group, (m) a C u alkyl-carbonyl group, (n) a 
carboxyl group, (o).a alkoxy-carbonyl group, (p) a 

carbamoyl group, (q) a mono-C^ alkyl-carbamqyl group, 
(r) a di-C^e alkyl-carbamoyl group, (s) a C 6 . 10 aryl- 
carbamoyl: group, (t) a sulfo group, (u) asC^ 6 

20 alkylsulfonyl group, (v) a C 6 . 10 aryl group, (w) a C 6 . 10 
aryloxy group and (x) a 5- to 7-membered heterocyclic 
group having 1 to 3 heteiro atoms selected from 
nitrogen, oxygen and sulfur in addition to carbon 
atoms, said heterocyclic group being optionally or 

25 fused with a benzene ring; 
R 2 is 

(I) a C!_ 6 alkyl group, - 

(II) a C 2 . 6 alkenyl group, 

(III) a C 2 . 6 alkynyl group, 

30 (IV) a C 3 _ 6 cycloalkyl group which may be : fused with a 
benzene ring optionally having 1 to 3 C^ 6 alkoxy 
groups, 

(V) a C 6 . 10 aryl group, 

(VI) a C 7 . 16 aralkyl* group, 

35 each of a group shown by above the items (1) to (6) 
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optionally having 1 to 5 substituents selected from the 
group consisting of (a) a halogen atom, .(b). a C 10 
alkylenedioxy group, (c) a nitro group, (d) a cyano 
group, (e) a C 1-6 alkyl group optionally having 1 to 3 
5 halogen atoms, (f) a C 3 . 6 cycloalkyl group, . (g) a C 1-6 
alkoxy -group optionally having 1 to 3 halogen atoms, 
(h) a Ci.g alkylthio group optionally having 1 to 3 
halogen atoms, (i) a hydroxyl group, an amino 

group, (k) a mono-C^ alkylamino group, . (1) a di-C 1-6 
10 alkylamino group, (m) a C u6 alkyl-carbonyl group,: (n) a 
carboxyl group, (o) a alkoxy-carbonyl group , (p) a 

carbamoyl group, (q) a mono-C^ alkyl-carbamoyl group, 
(r) a di-C/^ alkyl-carbamoyl group, (s) a C 6 . 10 aryl- 
carbamoyl group, (t) a sulfo group, (u) a C U6 
15 ' alkylsulfonyl group, (v) a C 6 _ i0 aryl group, (w) a C 6 . 10 
aryloxy group and (x) a 5- to 7-membered heterocyclic 
group having 1 to 3 hetero atoms selected.: from 
nitrogen, oxygen and sulfur in addition to carbon 
atoms, said heterocyclic group being optionally fused 
20 with a benzene ring, or . * 

(VII) an acyl group which is shown by the . formula: 
-(C=0)-R\ -S0 2 -R% -(C=0)NrV, -(C=0)0-r\ -(C = S)0-R 4 , 
or -(C=S)NR 5 r\, wherein R* is. 
(i) a hydrogen atom, 
25 (ii) a C X _ B alkyl group, 

(iii) a C 2 _ 6 alkenyl group, 

(iv) a C 2 _ 6 alkynyl group, 

(v) a C 3 . 6 cycloalkyl group which may be fused with a 
benzene ring optionally having 1 to 3 alkoxy 

30 groups, 

(vi) a C 6 . 10 aryl group, 

(vii) a C 7 . 16 aralkyl group, 

(viii) a 5- to 1 1-membered heterocyclic .group having at 
least one hetero atom selected from nitrogen, oxygen 

35 and sulfur in addition to carbon atoms, said 
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heterocyclic group being optionally fused with a 
' benzene ringy «■ 
■* (ix) a alkyl-carbonyl group, 
(x) a carboxyl group, 
5 (xi) a C U6 alkoxy-carbonyl group, 

(xii) a mono-C^s a lkyl -carbamoyl group, 

(xiii) a di-C^g a lkyl -carbamoyl group, , 

(xiv) a 5- to 7-membered cyclic amino group,. or 

(xv) a C 6 . 10 aryloxy ; group, . , 

10 each of a group shqvm by the above items (ii) to (xv) 

optionally having 1 . -.to . 5 substituents selected from the 
*group consisting of (a) a .halogen ,a torn, (b) a Ci_ 3 
alkylenediqxy group, ( r(.c) a nitro .group, (d) ;r a cyano 
group, (e)„(a jC U6 alkyl. group, optionally substituted 
15 . with (e-1) a halogen atom, (e^2) a. C 1-3 alkylenedioxy 

group,. c (e-3) a- nitro, group, (e-4 ) s ^a cyano group, (e-5). 
a C 3 . 6 eye loalkyl group, (e-6) a (Z ufi .alkoxy , group 
. optionally ^having 1 .to 3 halogen atoms, (e-7) a C,_ 6 
alkylthio group optionally haying .1 to 3, halogen atoms, 
20 (e-8) ,a hyfirqxyl j^roup, (e-9 ) an amino, group, (e-10) a 
■mono-Cj.5. alkylamino group, a di-Cj. 6 alkylamino 

group , : ( e-il.2 ) a C,_ 6 - alkyl -carbonyl . grQup, XI ,( e-13 ) a 
carboxyl igrp.up, ; (e-14) r ;.a Ci_ 6 .alkoxy-carbonyl :j group, (e- 
■;. 15) a carbamoyl-, group, . (e- 16 ) a. mpno-C^g alkyl- 
25 carbamoyl group, p (e r 17 ) a. di-C^ alkyl-carbamoyl group, 
(e-18) a C 6 j 10 aryi-carbamoyl .group, (e-19) a sulfo 
.group; (e-20) a Cjf:^ alkylsulf onyl group, : (e-21) a C 6 . in 
aryl : group,- (e-22) a 'C 6 . 10 aryloxy group br. (e-23) a 5- 
to 1 -member ed heterocyclic 1 group having 1 tb : 3 hetero 
30 atoms selected 1 f ro'm 'nitrogen,' oxygen and sulfur iri 

addition to carbon atoms, said heterocyclic' 'group being 
optionally • fused with a benzene ring,' (f ) a C 3 . 6 
cycloalkyi group; (g) a C M alkoxy grbup 4 optionally 
having 1'to 3 halogen' atoms , (h) : a : C t :V' alkylthio group 
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optionally having 1 to 3 halogen atoms, (i) a C 7 . l6 
aralkyl group , (j) a hydroxy 1 group, (k) an amino group 
which may be substituted with a C t _ 6 alkyl carbonyl 
group, (1) a mono-C^ alkylamino group, (m) a di-C^ 
5 alkylamino group, (n) a C 1-6 alkyl-carbonyl group whose 
alkyl portion may be substituted with (n-1) a halogen 
atom, (n-2) a C t zj alkylenedioxy group, (n-3) a nitro 
group, (n-4) a cyano group, (n-5) a C 3 . 6 cycloalkyl 
group, (n-6) a C U6 alkoxy group optionally having 1 to 

10 3 halogen atoms, (n-7) a C 1-6 alkylthio group optionally 
having 1 to 3 halogen atoms, (n-8) a hydroxyl group , 
(n-9) an amino • group, (n-10) a-mono-C M alkylamino 
group, (n-11) a di-C U6 alkylamino group, (n-12) a C U6 
alkyl-carbbnyl group, (n-13) a carboxyl group, (n-14) a 

15 C t i 6 alkoxy-carbonyl group, (n-15) a carbamoyl group, 

(n-16) a mono-C U6 alkyl -carbamoyl group, (n-17) a di-C,_ 

■ - * 
6 alkyl-carbanioyl group, ' '( n-18 ) a Gg.io aryl-carbamoyl 

group, (n-19) a sulfo group, (n-20) a alkylsulf onyl 

group, (n-21) a C 6 J l0 aryl grbup, - (h-22 )- a C 6 ., 0 aryloxy 

20 group or (n-23) a 5- to 7-membiered heterocyclic group 

hkving 1 to 3 ! hetero atoms selectee! from nitrogen, 

oxygen and sulfur in addition to carbon atoms, said 

heterocyclic group being optionally tf used with a 

benzene ring, (o) a carboxyl' group , (p) a C 1 _ s alkoxy- 

25 carbonyl group, (q) a formyl; group which may be 

substituted with : 5- to< 7-membered. heterocyclic group 
having <1 to 3, hetero atoms selected from nitrogen, 
oxygen and suifure in addition to carbon, atoms, said 
heterocyclic, group . being optionally fused with a 

30 benzene ring, (r) a carbamoyl group, (s) a mono-C U6 
alkyl-carbamoyl group whose alkyl portion may be 
substituted with. (8-1) a halogen . atom, ; (s-2).a C 10 
...alkylenedioxy group, (s-3) a nitro. group., (s-4) a cyano 
group, (s-5). a C 3 . 6 pycloalkyl . group, (s-6) a C U6 alkoxy 

35 group optionally having 1 to 3 halogen atoms, (s-7) a 
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d_ 6 alkylthio group" optionally having 1 to 3 halogen 
atoms, (s-8) a hydroxyl group, (s-9) an amino group, 
(s-10) a moho-C U6 alkylamino group, (s-11) a di-C,. 6 
alkylamino group, (s-12) a C U6 alkyl-carbonyl group, 
5 (s-13) a carboxyl -group, (s-14) a alkoxy-carbonyl 
group, (s-15) a carbamoyl group, (s-16) a monb-C U6 
alkyl-carbamoyl group, (s-17) a di-fc^ alkyl-carbamoyl 
group, (s-18) a C 6 . l0 aryl-carbamoyl group/ (s-19) a 
sulfo group, (s-20) a C a . 6 alkylsulf onyl group, (s-21) a 

10 C 6 . 10 aryl. group, (s-22) a C 6 . 10 aryloxy group or (s-23) a 
5- to 7-membered heterocyclic group having 1 to 3 
hetero atoms selected from nitrogen , oxygen and sulfur 
in addition to carbon atoms", said heterocyclic group 
being optionally fused with" a benzene ring, (t) a di- 

15 Cj_ 6 alkyl-carbamoyl group whose alkyl portion may be 
substituted with (t-1) a halogen atom, (t-2) a C U3 
alkylenedioxy group, (t-3j a nitro group, (t-4) a cyano 
group, (t-5) a Cj. 6 eye ioalkyr group, (t-6) a alkoxy 
group optionally having 1 to 3 halogen a tonfs , (t-7) a 

20 C U6 " alkylthio group optionally having 1 to 3 halogen 
atoms, (t 7 8) a hydroxyl 'group 1 , (t-^j an amino group, 
(t-10) a mono-C 1-6 alkyiamino group, (t-ll) "a di-Cj. 6 
alkylamino grpup, (t-12) a C^ 6 aikyl-carbonyl group, 
(t-13) a carboxyl group, ( t-14 ) a^ alkoxy-carbonyl 

25 group, (t-15) a carbamoyl group, (t-16) a, mono-Cj. 6 

alkyi-carbamoyl group, (t-17) a di-C U6 alkyl-carbamoyl 
group, . (t-18) .,a C 6 . 10 aryl-carbainoyl^ group, (t-19) a 
sulfo group, (t-20)..a C u6 .^lkyisulf onyJL group, (t-21) a 
::J C 6 . 10 ; ar.yl groups (t-22) a r 6 . l0 aryloxy group or ft"??* a 

30 ...5- f to 7-raembered heterocyclic group having 1 to 3 

. hetero atoms selected from nitrogen, oxygen and sulfur 
in addition to. carbon atoms, said heterocyclic group 
being r optionally_ fused with a benzene ring, (u) an 
optionally halogenated C 6 . 10 aryl-carbamoyl group, (v) 
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an optionally halogenated C 6 . 10 aryl-carbonyl group, (w) 
a sulfo group which may be substituted with an amino 
group, (x) a C U6 alkylsulf onyl group, (y) a C 6 . 10 aryl 
group, (2) a:C 6 _ 10 aryloxy group, (aa) a C 2 . 6 . 
5 alkenylamino group, (bb) a 5- to 7~ mein ^ ere ^ - 

heterocyclic group having 1 to 3 hetero atoms selected 
from nitrogen, oxygen and sulfur in addition to carbon 
atoms, said heterocyclic group being optionally fused 
with a benzene ring, (cc) a 5- to 7-membered cyclic 

10 amino group which may have an oxo group or which may be 
substituted with a hydrbxyl group, (dd) a C t _ 6 alkoxy- 
carbamoyl group, (ee) a carbamoyloxy group, (ff) a 
sulf amoyl group, (gg) a mono-C^s alkyl-sulf amoyl group, 
and (hh) a di-C^ alkyl-sulf amoyl group; 

15 R is 

( I ) . a hydrogen atom or , ? 

(II) a C M alkyl group; 

or R l and R 2 , taken together with the adjacent nitrogen 
atcmi, form a 4- to 8-membered heterocyclic group 

20 optionally having at least one nitrogen and 1 to 3 

hetero atoms selected from nitrogen, oxygen and sulfur 
in addition to carbon atoms, said heterocyclic group 
being optionally fused with a benzene ring, which may 
have 1 to 5 substituehts selected from the group 

25 consisting of (a) a halogen atom, (Id) a C 10 

alkylenedioxy group, (c) a nitro group, (d) a cyano 
group, (e) k C i _ 6 alkyl groupi r 6ptioriailly having 1 to 3 
halogen atoms, (f ) a C 3 _ 6 % cycloaikyl group/ (gj a C u6 
alkoxy group' optionally having 1 to 3 halogen atoms, 

30 (h) a Cji 6 'alkylthio group optional ly J having 1 to 3 
halogen 'atoms , (i) a hydroxyl group; (j) an amino 
group, (k) a mbno-C^ alkylamlno group; (1) a di-Cj_ 6 
alkyl amino 'group, (m) aTCj.g alkyl -carbonyl 'group, (n) a 
carbbxyl group, (o) a C x . 6 alkoxy-carbonyl 'group, (p) a 

35 carbamoyl group, (q) a mono-C u6 aikyi-carbambyl group, 
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(r) a di-C U6 a iky 1 -carbamoyl group, (s) a C s _ 10 aryl- 
carbamoyl group, (t) a sulfo -group, (u) a C^V 
alkylsulfonyl group, (vj a C 6 . 10 aryl group; and (w) a 
C 6 . 10 aryloxy group; 
5 a group of the formula: 

— Nf>Z 

is (1) a 4- to : 9 -membered monocyclic ring or T (2) 6- to 
10 14 -membered ;bicyc lie :ring, each of which may have 1 or 
2 unsaturated bonds and optionally having 1. or 2 
substituents selected from the group consisting of 

(i) a C 1-6 alkyl group, . > 

(ii) a C^ 6 alkoxy group,, ., i . 

15 (iii) a Cj.g alkylthio group,-- each of a group -shown ; by 
the above items (i) '< to, (iii) may i have 1 to 5 « 
substituents selected from (a) s a halogen atom, (b) a 
C lo alkylenedioxy group, (c) a nitro ..group, (d) a cyano 
group, (e)c a *C U6 alkyl group optionally .having 1 to 3 
20 halogen atoms, (f) a C 3 . 6 eye loalkyl -group, (g) a C U6 
alkoxy group optionally -havingi 1 to 3 halogen atoms , 
(h) a Ci.g : alkylthio group .optionally having 1 -to 3 
halogen atoms , ( i ) en hydroxy! group , ( j ) an amino 
group,; (k) a mono^C u6 ;;:a Iky 1 amino group (1) a )di-Cj. 6 
5 t alkylamino group/ (m) a C u6 alkyl^carbonyl \group, (n) a 
carboxyl group, (o) a G x i 6 ; alkyl-carbamoyl group, (p) a 
carbamoyl group, (q) a mono-C^ alkyl-carbamoyl group, 
( r) ; k ? di-C^s- alkyl-carbamoyl : group, ( s ) a C 6 £Vo v aryl- 
carbamoyl group, (t) 1 a sulfo group, (u) a Cii* 
0 alkylsulfonyl groupy ? (v) a C 6 ,^ aryl group, (w) a C 6 _ 10 
v aryloxy group and (x) a 5- to 7 -membered ^heterocyc lie 
group having 1 to* 3 hetero atoms 1 -selected 'from 
nitrogen, oxygen aihb sulfur in addition to "carbon 
'atoms/' said hetefocycHc 'group being optionally fused 
5 with a benzene ring, 
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(iv) a hydroxy 1 group, 

(v) an amino group, 

,(vi) a mono-Ci.fi alkylaroino group , 
(vii) a di-Cx.6 alkylamino group, 
5 (viii) a C U6 alkyl-carbonyl group, 

(ix) a carboxyl group, 

(x) a C a _ 6 alkoxy-carbonyl group, 

(xi) a carbamoyl group, 

(xii) a mono-Ci.6 alkyl-carbamoyl group, 
10 } (xiii) a di-C^ 6 alkyl-carbamoyl group, 

(xiv) ; . a C 6 _ 10 : aryl-carbamoyl group,' 
"(xv) a sulfo group; 

(xvi) a C^s alkylsulf onyl group, 

(xv) a C 6 _ 10 ai *yl group, land - 
,15 (xvi) a C 6 . 1( j aryloxy^ group, 

(3) A composition as described in the above item (1) 
wherein R 1 is- a hydrogen atom or a Ci: e alkyl group, 

(4) A composition as described' in the above item (1) 
wherein R 1 ' is a hydrogen atom or methyl, 

20 (5) A composition as described in the above item (1) 
wherein R 1 is a hydrogen atom, :< 

(6) A composition as described in the. above item (1) 
wherein R 2 is an acyl group, . r 

(7) , : A composition as described in the above item (6) (, 
25 wherein the acyl group is of the formula -(C=0)-R 4 , 

S0 2 -R 4 , -S0-r\ -(C=0)NRV, -(C=0)0-R% -(C=S)0-R% or - 

(G=S)NR 5 -R*, . v . 

; wherein R* is a hydrogen atom, . an- optionally • 

substituted hydrocarbon group, an optionally 
30 substituted heterocyclic group, an .optionally, 

substituted lower alkyl-carbonyl group, a carboxyl 

group, an optionally substituted ,lower alkoxy-carbonyl 
4 , ..group, an optionally, substituted mono-lower : . 

alkylaroinocarbonyl . t group,j an optionally substituted di- 
35 lower alkylaminocarbonyl grpup,, an optionally , 
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substituted 5- or 7-membered cyclic amino group or an 
optionally substituted aryloxy group; and R 5 is a 
hydrogen atom or a lower .alkylr group; 

(8) A composition as described in the above item (6), 
5 wherein the acyl group is of the. formula -(C.=0)-R A or 

-(C=0)NHR 4 r wherein R A is a hydrogen atom, an 
optionally substituted hydrocarbon group, an optionally 
substituted heterocyclic group, an optionally 
substituted, lower alkyl-carbonyl group, a .carboxyl 

10 group, an optionally substituted lower alkoxy-carbonyl 
group, an optionally substituted mono-lower . . 
alkylaminocarbonyl , group, an optionally substituted di- 
lower alkylaminocarbonyl group, an optionally 
substituted 5- or 7-membered cyclic amino group or an 

15 pptionally substituted aryloxy group; and R is a 
hydrogen atom or a lower alkyl group, 

(9) A composition as described in the above' item (8), 
wherein R is a group of the formula: 

(A) 

20 



25 




or 



(B) 



wherein r R 6 and R 7,1 independently "represent ( a ) ca 
hydrogen atom, (b) a C 1-6 alkyl group' optionally 
substituted with ' !/*■-• :•■ ' . 

30 (b-i) a halogen a!tbra, (b-2) a Cjlj alkyl enedibxy group, 
(b-3) a nitro group, (b-4) a cyanb group, (b-5) a C 3 . 6 
cycloalkyl group, (b-6) a alkoxy group optionally 

'having 1 to r 3 halogen atoms, (b-7) a -C U6 alkylthio 
igroup' optionally having 1 to 3 halogen atoms, (b-8) a 

35 hydroxy! group," (b-9) an ainino group, (b-10.) a raono-C,. fi 
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alkylamino group, . (b-11) a di-C^ alkylamino group, (b- 
12) a C U6 alkyl-carbonyl group, (b-13) a carboxyl 
group, (b-14) a C U6 alkoxy-carbonyl group, . (b-15 ) a 
carbamoyl group, (b-16) a mono-C U6 alkyl-carbamoyl 
5 group, (b-17) a 'di-C^ alky 1 -carbamoyl group, (b-18) a 
C 6 ;\ 0 aryl -carbamoyl group, (b-19) a sulfo group, (b-20) 
a C^s alkylsulfonyl group, (b-21) a C 6 . 10 aryl group, 
(b-22) a C 6 . 10 - aryloxy group or (b-23) a 5- to 7- 
membered heterocyclic group having 1 to 3 hetero atoms 
10 selected from nitrogen, "oxygen arid sulfur in addition 
to carbon atoms, said heterocyclic group being 
optionally fused with a benzene ring, ' (c) d C 3 . 6 
cycibalkyl groupi (d) a alkoxy group optionally 

• .... :}; . n - , - .... .... . , r 

having 1 to 3 halogen atoms, (e) a " C,_$ alkylthio group 
15 optionally having 1 to 3 halogen atoms, (f) a C 7 _ 16 
aralkyl group, (g) a hydroxyl group, (ti) an amino 
group, (i) a morib-C^g alkylamino group, (j) a di-C^* 
alkylamino group, (k) a C^ 6 alkyl-carbonyl group whose 
alkyl portion may be substituted with (k-1) a halogen 
20 atom, (k-2) a C A . a alkylenedioxy group, (k-3) a nitro 
group, (k-4) a cyano group, (k-5) a C 3 . 6 cycloalkyl 
group, (k-6) a C^g alkoxy group optionally having 1 to 
3 halogen atoms, (k-7) aC^ alkylthio group optionally 
having 1 to 3 halogen atoms, (k-8) a hydroxyl group, 
25 (*-9) an amino group, (k-10) a mono-C^ alkylamino 

group,- -(k-ll) avdi-Ci.6 alkylamino , group, (k-12) a C U6 
alkyl-carbonyl group, (k-13) a carboxyl. ^.gro.up, (k-14) a 
Cj_ 6 alkoxy-carbonyl group, (k-15) a carbamoyl group, 
, : (k-16). a mqno-C U6 . alkyl-carbamoyl group, (*-i7) a di-C,_ " 
30 6 alkylrcarbamoyl groups (k T 18), a C 6 _ 10 aryl-carbamoyl 

group, : (k-19.) a sulfo group, (k-20) a-C U6 alkylsulfonyl 
/group, or (k-21) a. 5- to 7-membered heterocyclic group 
- . haying 1 to 3 . hetero atoms selected : from nitrogen, 
oxygen and sulfur in addition to carbon atoms, said 
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heterocyclic group being optionally fused. with a~ 
benzene ring, (1) a carboxyl group, (m) a C 1 : 6 alkoxy- 
carbonyl group, (n) a formyl group which may be 
substituted with a 5- to 7-membered heterocyclic group 
5 having 1 to 3 hetero atoms selected from .nitrogen, 
oxygen and sulfur in addition to carbon atoms , said 
heterocyclic group being optionally fused with a 
benzene ring, (o) a carbamoyl group, (p) a mono-Cj. 6 
alkyl-carbamoyl group whose alkyl port ion, may be 
10 substituted with (p-1.) a halogen atom, (p-2) a C t _ 3 , 

alkylenedioxy group, ;(p-3) a nitro ; group, ( t-4 ) a cyano 
group, (p-5) a C 3 . 6 cycloalkyl group,.- ( p-6 ) a C N6 alkoxy 
group optionally having 1. to 3 halogen atoms, (p-7) a 
alkyl thio group- .optionally having, 1 to 3 halogen 
15 atoms, (p-8) a hydroxyl group, (p-9.) an. amino group, 
(p-10) a mono-C l-6 a.lkylamino group, (p-11). a di-C^s 
alkylamino group, (p-12) a C]. 6 alkyl-carbonyl. group, 
(p-13) a carboxyl group, (p-14) a.C^ alkoxy-carbonyl 
group, ' (p- 15) a - carbamoyl group, (p-16) a .mono-C,. 6 
20 alkyl-carbamoyl group, (p-17) a di-C^ alkyl-carbamoyl 
group, (p-18) a C 6 . l0 aryl-carbamoyl group, (p-19) a 
sulfo group, (p-20) a C l-6 alkylsulf onyl group, (p-21) a 
C 6 . 10 aryl group / (p-22) a C 6 _i 0 aryloxy group or (p-23) a 
5- to 7-membered heterocyclic group having 1 to 3 
25 hetero atoms selected from nitrogen, oxygen and sulfur 
in addition to 1 carbon atoms, said heterocyclic group 
being optionally fused with a benzene ring, (q) a di- 
C U6 alkyl-carbamoyl group whose alkyl portion may be 
substituted with (q-1) a halogen atom, (q-2) a C U3 
30 alkylenedioxy group, (q-3) a nitro group, (q-4) a cyano 
group, (q-5) a C 3 . 6 cycloalkyl group, (q-6) a'C^ alkoxy 
group optionally having 1 to 3 halogen atoms, (q-7) a 
C^s alkylthio group optionally having 1 to ; 3 J halogen 
atoms , ~ (q-8) a hydroxyl group, (q-9) an amino group, 
35 (q-10) *a mono-Ci.j alkylamino group, (q-11) a di-C,_ 6 
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alkylamino group, (q-12) a C t _ 6 alkyl -carbonyl group, 
(q-13) a carboxyl group, (q-14) a C { _ 6 alkoxy-carbonyl 
group, (q-15) a carbamoyl group, (q-16) a mono-Cjlg 
alkyl -carbamoyl group, (q-17) a di-C^ alkyl-carbamoyl 
5 group, (q-18) a C 6 _ 10 aryl-carbamoyl group, (q-19) a 

su'lfo group, (q-20) a C U6 alkylsulf onyl group, (q-21) a 
C^-ib aryl group, (q-22) a C 6 _ 10 aryloxy group or (q-23) a 
5- to 7-membered heterocyclic group having 1 to 3 
heteiro atoms selected from nitrogen, oxygen and sulfur 

10 in addition to carbon atoms, said heterocyclic group 
-being optionally fused with a benzene ring, (r) an 
optionally halogenated C 6 . 10 aryl-carbamoyl group , (s) 
an 'optionally halogenated C 6 _ 10 aryl-carbonyl group, (t) 
~ a sulfo group, (u) a C u6 alkylsulf onyl group, (v) a C fi . 

15 10 ; aryl group, (w) a C 6 _ 10 aryloxy group, (x) a C 2 . 6 
alkenylamin6 r group or (y) a 5- to 7-membered 
heterocyclic group having 1 to 3 heteroatoms selected 
from nitrogen, oxygen and sulfur in addition to carbon 
atoms, said heterocyclic group being optionally fused 

20 with* a benzene ring, 

(10). A composition as described in the above item (8) f 
wherein R* is a group of the formula: 
(A) i 



30 




.(B) . 



or 



— N N — 



wherein R 6 and R 7 independently represent (a) a 



hydrogen. atom, (b) a alkyl group optionally 

... . .substituted with 
. : . (b-1) a.hydroxyl group, (b-2) a di-Cj^ alkylamino 
35 group, (b-3) a C A _ 6 alkoxy-carbonyl group, or (b-4) a 5- 
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to 7 -meiribered : heterocyclic group having 1 to 3 hetero 
atoms selected from nitrogen; oxygen and sulfur in 
addition to carbon ''atoms, said heterocyclic -group being 
optionally fused with a benzene ring/ (c) a.C 7 _ 16 
5 aralkyl group, (d) a C L . 6 alkyl-carbonyl group' whose 

alkyl portion may be substituted with (d-1) a halogen 
atom, (d-2) a moho-C^ alkylamino group, (d-3) a C lw6 
alkoxy-carbonyl group, or (d-4) a 5- to 7-membered 
heterocyclic group having 1 to 3 hetero atoms selected 

10 from nitrogen , \oxygen and sulfur in addition to carbon 
atoms, said heterocyclic group being optionally fused 
with a benzene ring, (e) a alkoxy-carbonyl group, 

(f ) a formyl group -which may be substituted with a 5- 
to 7-membered heterocyclic group having 1 to 3 hetero 

15 atoms selected from" nitrogen, oxygen and sulfur in 

addition to carbon atoms, said heterocyclic group being 
optionally fused with a benzene ring/ (g) a mono-C N6 
alkyl-carbamoyl group whose alkyl portion 'may be 
substituted with ,(g-l) a halogen atom, or (g-2) a C x _ 6 

20 alkyl-carbonyl group, (h) an optionally halogenated C fi _ 
10 aryl-carbamoyl group, (i) an optionally halogenated 
C 6 _ 10 aryl-carbonyl group, or (j) a C 6 _ J0 aryloxy group, 

(11) A composition as described in the above item (1) 
wherein Q 1 and/Q 2 are independently a >C,. 6 alkylene group 

25 which may have vV an oxo group, 

(12) A composition as described in the above item (1) 

... wherein Q 1 ,is a C U4 alkylene . ■ group and Q 2 is a methylene 
group, - 1V< - 

(13) A composition as described in the above item (1) 
30 wherein the ring of the formula: 

N.-.-.Z 

35 is a 4- to 9-membered monocyclic ring or 6- to 14- 
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10 



20 



30 



membered bicyclic , ring , which may have 1 or 2 
unsaturated bonds and may have 1 or ,2 substituents in 
any position other than N and Z, 

(14) A composition as described -in the . above item (1) 
wherein the ring of the formula:. 

rs - 

N.-.Z • . 



16 



-o-. -o'. -O z -. -o>. 




15 f ^ Or if 

i 

(15) A composition as described in the. above item (1) 
wherein the ring of the formula: 

' O . \ 

• is • • •' • • 

25 "'TT -iFV' or s r^Z" 



(16) A composition as described in the above item (1) 
wherein the ring of the formula: 

V .. rS . ' .. 

K.--.Z 



IS 
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•N Z- 



5 (17) A composition as described in the above item (13) 
wherein Z 'is 

(A) an optionally substituted 1, 2-phenylene, 

(B) a group, of the formula: 

io >-(CH a ) n -Ar 3 

r 

wherein Ar 3 is an optionally substituted aromatic 
group, "and n is an integer of 0 to 3, 

(C) a group of the formula: 



15 



x \CH 2 ) n -Ar 3 



wherein Ar 3 and n have the same meanings as 
defined above; and Y is (i) a hydrogen atom, (ii) an 
20 optionally halogenated lower alkyl group, (iii) an 
: optionally halogenated lower aikbxy group, (iv) an 
optionally halogenated lower alky Ithio; group, (v) a 
hydroxyl group, (vi) a cyano^ group, ( vii ) an alkyl- 
7 carbbnyl group, (v'iii) a lower' alkyl -carbonyloxy group, 
25 (ix) a formylamino group; (x) an ^aminb group; (xi) ^a 
» mono-lower alklylamino: group; (xii) a di-lower 
alkyl amino "group, (xiii) a carboxyl group, (xiv) a 
lower alkoxy-carbonyl group or (xv) a lower :alkyl- 
■*'. carbonylamino /group, or • • 
30 (D) a group of the formula: 

. V-(CH 2 ) n -Ar 3 

wherein Ar 3 and n have ,-the same meanings -as 
35 • • defined above, or - . i - • ' 

(E) a group of the formula: 
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>C=CH-(CH 2 ) n --Ar 3 



10 



20 



wherein Ar 3 and n have the same meanings as 
defined above, 

(18) A composition as described in the above item (1) 
wherein the ring of the formula: 



is pyrrolidine, piperidine, piperazine, azepine or 
azocine, each of which may be fused with a t benzene ring 
and may have a : substituent, 
15 (19) A composition as described in the above item (13) 

wherein Z is a group of the formula: 

^\CH 2 ) n -Ar 3 



wherein Ar\ is ,an optionally subs tituted aromatic 



group, n is an integer of 0 to 3, and Y is. : a hydrogen 
atom or a, hydroxyl; group , 

(20) A composition as described in the above item (19) 
25 wherein Ar 3 is a C 6 . u aryl group, or;* a 5- to 7-membered 

heterocyclic group, having l-,fco 3 hetero atoms/ of 1 or I 
kinds selected ■ from nitrogen, oxygen and sulfur in 
addition to a carbon atom,, .each, of.-, which may have 1 to 
3 substituents selected from a halogen atom, an 
30 optionally halogenated C A _ 6 alkyi group, and an 
optionally halogenated C A _ 6 alkoxy group, 

(21) A composition as described in the above item (19) 
wherein Ar is a phenyl group optionally substituted 
with a halogen atom, 

35 (22) A composition as described in the above item (19) 
wherein n is 0, 
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23 



( 



"(23) A composition as described in the above item (19) 
• wherein Y is a hydroxy! group, 

(24) A composition as described in the above item (1) 
wherein Ar 1 - and Ar 2 independently represent a ,C 6 „ 14 aryl 

5 group or a 5- to' 7-membered heterocyclic group having 1 
to 3 hetero atoms of 1 or 2 kinds selected . from 
nitrogen, oxygen and sulfur in addition to .-a carbon 
atom, each of which may have 1. .to 3 .substituents 
. selected from .a halogen atom f;i; an optionally, halogenated 
10. alkyl group,, and an optionally halogenated C x _ 6 

, alkpxy group, . 

(25) A composition .as described in the above c.i tern (1) 
wherein Ar 1 and Ar z independently represent phenyl, 4- 
chlp.rophenyl,, 4-f luprophenyl , . 2-pyridyl, 3-pyridyl, or 

15 4-pyridyl, |; . ;j . . s 

(26) «A .compos it ion as described in the .above, item (1), 
wherein Ar 1 and Ar 2 independently represent .phenyl , 4- 
chlorophenyl, 4-f luorophenyl, 2-pyridyl, 3-pyridyl, or 
4-pyridyl ; 

2 0 Q l is a alkylene group; Q 2 is a methylene group;, 

the group of the formula: 



30 



— Ni-Z 



25 is 



-O? -o- ° r 

wherein Z is a 'group of the formula: 

• V/V 

' \CH 2 ) n -Ar 3 



wherein Ar 3 is a phenyl : group optionally substituted 

with a halogen atom, n is an integer of 0 to 3, and Y 

J : v , . ......... f .. . x • ... .; 

35 is a hydrogen atom or a hydroxy 1 group; 

R 1 is a hydrogen atom or methyl; 
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R 2 is .(I) an. C u6 alkyl group which.may.be substituted 
with a C U6 alkoxy-carbonyl group, rt a carbqxyl group, a 
C U6 alkyl -carbonyl group or a. formyl group or (II) an 
acyl group represented by the formula: »• 
5 -(c=Q)-R* f -S0 2 -R 4 , -.(C=0)NrV or -(C=0)OR* 

wherein R* is » . . 
(i) a hydrogen atom, 

<ii) a C^e alkyl group which may have 1 to 5 
substituents selected from (a) a hydroxyl group, (b) an 

10 amino group which may be substituted with a c;_ 6 alkyl- 
carbonyl group, (c) a mono-C^s alkylamino: group , (d) a 
di - c i-6 alkylamino group, (e) a' cbhrboxyl group, (f) a C,_ 
6 alkoxy-carbonyl group, (g) a ' jnbno-Cj. 6 alicyl-carbamoyl 
group, (h) a sulfo group which may 1 be substituted with 

15 amino group, (i) a 5- to 7-membered cyclic amino group 
which may have in oxo group or which 'may be substituted 
with a hydroxy! gr£u$, (3) a d. 6 alkoxy^carbamoyl 
group, and (k) a carbamoyloxy group, ' ; 
( iii) a C 2 . 6 alkenyl group, 

10 (iv) a C 6 . 10 aryl group, 

(v) a 5- to 11-membered heterocyclic : group'having at 
least one hetero atbm selected from nitrogen, oxygen 
and sulfur in addition to a carbon atom, said 

heterocyclic group being optionally fused with a I 
!5 benzene ring, 

(vi) a. Ci.fi alkyl group .which may be substituted with a 
Cj.s alkyl -carbonyl group, 

(vii) a carboxyl group which may be substituted with a 
Ci_ 6 alkyl. group, 

0 (viii) a 5- to 7-membered cyclic amino group which may 

be substituted with > 

(a) a C U6 alkyl group optionally substituted with (a-1) 
a hydroxyl group, (a-2) a di-C^ alkylamino group, (a- 
3) a c i-6 alkoxy-carbonyl group or (a-4) a 5- to 7- 
5 membered heterocyclic group having 1 to 3 hetero atoms 



(0 2000 Copyright Derwent Information Ltd 



WO 97/24325 



25 



PCT/JP96/03820 



selected from nitrogen; oxygen and sulfur 'in addition 
to carbon or fused "with benzene ring, 
(b) a C 7 - l6 aralkyl groups (c) a alkyl -carbonyl 

^ group whose alkyl portion may -be substituted with (c-1 ) 
5 a halogen atom, (c-2) a mono-C^ alkylamino group, (c- 
3) a C x . 6 alkbxy-carbonyl group or (c-4) a 5- to 7- 
membered heterocyclic group' having 1 to 3 hetero atoms 
selected from nitrogen/ oxygen and sulfur in : addition 
to a carbon atom, said Heterocyclic igroup being 

10 optionally fused with a benzene ring, 

(d) a C^ 6 alkoxy-carbonyl group, (e) a formyl group 
which may be substituted with a 5- to 7-membered 
heterocyclic group -having 1 to 3 hetero : atoms ' selected 
from nitrogen oxygen and sulfur in :< -addition to a 

15 carbon atoms , « said heterocyclic girdiip being optionally 
fused : with" 'aP benzene irih'g>- ; r - ' rr ° A •* - u * - '• ::r: 
■ (f) a mohd-Ci. 6 b alkyl-carbamoyl group whose^ alkyl 

portion may be Substituted' with a halogen s atbm or a C Ufi 
v aikyl-carbonyl group, ( g j an bptionally halbgenated C<_ 

20 jo aryi -carbamoyl group , x (h) ah optionally halbgenated 
C 6 .!o aryl* carbonyl group or ( i) a Ci. 6 " alkoxy-carbamoyl 
group, or 



30 



(ix) a C 6 . 10 airyloxy group; and 
R is a hydrogen atom or a alkyl group, 




[II] 



25 (27) A compound of the formula: 

wherein Ar l , Ar 2 and Ar 3 independently represent an 
optionally substituted aromatic group; 

Q and Q independently represent a divalent C U6 
35 aliphatic hydrocarbon group, which may have oxygen or 



(C) 2000 Copyright Derwent Information Ltd. 



WO 97/24325 PCT/JP96/03820 

26 

sulfur within :the carbon chain; and 

R 2 is an optionally substituted hydrocarbon group 
or an acyl group or a . salt thereof (except N-[5-[4-(4- 
chlorophenyl-4.-hydroxypiperidino-2 , 2 -diphenylpentyl ] - 1 - 
5 methanesulfonaraide hydrochloride, N-[5-[4- 

. chlorophenyl) -4-hydroxypiperidino-2 , 2-diphenylpentyl ] - 
1- (p-toluene) sulfonamide hydrochloride and N-[5-(4-(4- 
chlorophenyl) -4-hydroxypiperidino-2 , 2-diphenylpentyl ] - 
1- ( 2-thiophene ) sulfonamide hydrochloride ) , 
10 (28) The compound .as described in the above item (27) 

wherein R 2 is a group of the formula -(C=0)-R*, ( 
...-(CtfPJNRV, -(CfOJO-R*, -(C=S)0-R A or -(C=S)NR 5 R* 
wherein . R* ; is a hydrogen :i a torn, an optionally 
substituted* hydrocarbon group , an optionally 
15. substituted : heterocyclic group., an optionally 

substituted lower alkyl-carbonyl group, ,, a carboxyl 
group, an optionally^subs tituted lower alkoxylcarbonyl 
,group, ,an optionally substituted mono-lower 
alkylaminocarbonyl group, an optionally substituted 
20 di-lower alkylaminocarbonyl group or an optionally. 

substituted ,5- or .7 -member ed cyclic amino group; and R s 
is a hydrogen atom or a lower alkyl group, 

(29) A compound as described in the above item (27), 
wherein R 2 is . the formula -(C=0)-R 4 or -(C=0)NH-r' 4 , 

25 wherein R 4 is a hydrogen atom, an optionally v 
substituted hydrocarbon group, an optionally 
substituted heterocyclic group, an optionally 
substituted lower alkyl-carbonyl group, a carboxyl 
group, an optionally substituted lower alkoxylcarbonyl 

30 group, an optionally substituted mono-lower 

alkylaminocarbonyl group, an optionally substituted 
di. -lower alkylaminocarbonyl group or an optionally 
substituted 5- or 7-membered cyclic amino group, 

(30) . A compound as described in the above item (28), 
35 wherein K* is of the formula: 
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or 



(A) ^ 

N— R 6 



(B) y ^ 

— N N-R 7 



wherein R 6 , and R 7 independently represent (a) a 
10 hydrogen atom, (b) a C^g alkyl group optionally 
substituted with 

(b-1) a halogen atom, (b-2) a C 10 alkylenedioxy group, 
(b-3) a nitro group, (b-4) a cyano group, (b-5) a C 3 . 6 
cycloalkyl group, (b-6) a C u6 alkoxy group optionally 

15 having 1 to 3 halogen ( atoms , (b-7) a C x . 6 alkylthio 

group optionally having 1 to 3 halogen atoms., (b-8) a 
hydroxyl group, (b-9) an amino group, (b-10) a mono-C,. f , 
alkylaminp group, (b-11) a di-C^ alkylaraino group, (b- 
12) a Cj.* alkyl-carbonyl group, (b-13) a qarboxyl 

20 group, (b-14) a C N6 alkoxy-carbonyl groups (.b-15) a 
carbamoyl group, (b-16) a mono-C^s alkyl-carbamoyl 
group, (b-17) a di-C^ alkyl-carbamoyl group, ( b- 1 8 ) a 
C&-io aryl -carbamoyl group, (b-19) a sulfo group, (b-20) 
a C U6 alkylsulfbnyl 'group, (b-21) a f C 6 : 1( f aryl"" group, 

25 (b-22) a C 6 _j 0 aryloxy group or (b-23) a 5- to 7- 

membered heterocyclic group 'having 1 tb '3 hetero atoms 
iselected from nitrogen, oxygen and sulfur : in addition 
to carbon atoms^ said heterocyclic group being 
optionally fused wi£h a benzene ring, (c) a C 2 - 6 

30 cycloalkyl group, (d) a Ci_ 6 alkoxy group optionally 

having 1 to 3 halogen atoms , (e) a C^s alkylthio group 
optionally having 1 to 3 halogen atoms, (f)' a C 7 . l6 
aralkyl group, (g) a hydroxyl group, (h) an aihino 
group, (i) a mono-C^ alkylamino group,- (j) a di-C^ 

35 alkylamino group, (k) a Cj. 6 alkyl-carbonyl group whose 
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alkyl portion may be substituted with (k-1) a halogen 
atom, (k-2) a C 2 _ 3 alkylenedioxy group r (k-3) a nitro 
group, (k-4) a cyano group, (k-5) a C 3 . 6 cycloalkyl 
group, (k-6) a C 1-6 alkoxy group optionally having 1 to - 
5 3 halogen atoms, (k-7) a C x . 6 alkylthio group optional J y 
having 1 to 3 halogen atoms, (k-8) a hydroxy 1 group, 
(k-9) an amino group, (k-10) a mono-C^ alkylamino 
group, (k-11) a di-C U6 alkylamino group, (k-12) a C^ 
alkyl -carbonyl group, (k-13) a carboxyl group, (k-14) a 
10 alkoxy-carbonyl group, (k-15) a carbamoyl group, 

(k-16) a mono-C u6 alkyl -carbamoyl group, (k-17) a di-C,_ 
6 alkyl-carbamoyl group, (k-18) a C 6 . 10 aryl-carbamoyl 
group, (k-19) a sulfo group, ' (k-20) a C U6 alkylsul f ony 1 
group, or (k-21) a 5- to ' 7-membered heterocyclic group 
15 having 1 to 3 hetero atoms selected from nitrogen, 
oxygen and sulfur in addition to carbon atoms, said 
heterocyclic group being optionally fused with a 
benzene ring, (1) a carboxyl group, (m) a C^ 6 alkoxy- 
cairbbnyl group, (n) a formyl group which may be 
20 substituted with a 5- to 7-membered heterocyclic group 
having 1 to 3 hetero atoms selected from . nitrogen, 
oxygen and sulfur in addition -to carbon atoms, said 
heterocyclic group being. optionally fused with a 
benzene ring, (o) a carbamoyl group, (p) a raono-Cj. 6 
25 alkyl-carbamoyl group whose alkyl portion may be 

substituted with (p-1) a halogen atom, (p-2) a C^j 
alkylenedioxy group, (p-3) a nitro group, (t-4) a cyano 
group, (p-5) a C 3 . 6 cycloalkyl group, (p-6) a. H Ci. 6 alkoxy 
group optionally having 1 to 3 halogen atoms , (p-7) a 
30 alkylthio group optionally having 1 to . 3 halogen 

atoms, (p-8) a hydro xyl ; ^group, (p-9) an amino,, group, 
(p-10) a mpno-Cj.fi. alkylamino group, (p-11) a di-C U6 
. alkylamino group, (p-12) a C 1%6 v alkyl-carbonyl group, 
(p-13) a carboxyl group, (p-14) ,a alkoxy-carbonyl 
35 group, (p-15) a carbamoyl group, (p-16) amono-C^fi 
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alkyl -carbamoyl group, (p-17) a di-C,_ 6 alkyl-carbamoyl 
group, (p-l&j a C 6 : 10 aryl-carbamoyl group, r (p- 19) a 
siilfo group, (p-20j a C M alkylsulf onyl group, (p-21) a 
Cfi-io aryl group, (p-22j" a C 6 . J0 ' f aryloxy group or (P-23) a 
5 5- to 7-membered heterocyclic group having 1 to 3 

hetero atoms selected from nitrogen, oxygen and sulfur 
in addition to carbon atoms, said heterocyclic group 
being optionally fused with a benzene ring, (q) a di- 
C^s alky 1 -Carbamoyl group whose alkyl portion may be 

10 substituted with (q-1) a halogen atom, (q-2) a C U j 

alkylenedioxy group, (q-3) a hitro group, (q-4) a cyano 
group, (q-Sy a C 3 i 6 J cycloalkyl group, <q-6 ) a alkoxy 
group optionally having 1 to 3 halogen atoms', (q-7) a 
Ci-6 alkyithio group 1 optionally having 1 to 3 halogen 

15 * atoms, (q-8) a hydroxy! group/ \q- 9) an amino group, 
(q-10) a mono-Cxlfi alkylamino group, (q-il) a di-C,_ 6 
alkylamino group, (q- 12) a C^ 6 alkyl-carbonyl group, 
(q-1 3 ) a carboxyl group, (q-1 4 ) a ci. 6 aikoxy-carbonyl 
group, (q-15) a carbamoyl group, (q-1 6) a mono-C^ 

20 . alkyl-carbamoyl group, (q-17 V a . di-C lr6 alkyl-carbamoy 1 
group, (g-18) a. C 6 . l0 aryl -carbamoyl group, (q-19) a 
sulfo group, (q-20) a Cj_ 6 alkylsulf onyl, gro^p, (q-21) a 
C 6 . 10 aryl group,, (q-22). a C 6 . 10 .aryloxy r group or (q-23) a 
,,*5- to 7 -membered; heterocyclic (group 1 having l/.to 3 

25. .. hetero atoms, selected from, nitrogen, , r oxygen : and sulfur 
in addition to carbon atoms, said heterocyclic group 
. ,, being optionally fused .with a. benzene ring, (r) an 
optionally, halogenated . C 6 . 10 sryl-carbamoyl group, ( s ) 
... an , optionally halogenated C 6 _ 10 aryl-carbonyl group, (t) 

30 a> sulfo group, (u) a C M alkylsulf onyl group,, (v) a C 6 _ 
10 aryl group, (w) a. C 6 . 10 aryloxy group,. r (x) a ^C 2 . 6 
alkenylami.no ..grpug or (y) a 5- to 7-membered 
heterocyclic group having 1 to 3 hetero atoms selected 
from nitrogen, oxygen and sulfur in addition to carbon 

35 atoms, said heterocyclic group being optionally fused 
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with a benzene ring, 

(31) A compound as described in the above item (27) 
wherein, Q 1 and Q 2 are independently a alkylene group 

which may have an oxo group, 
5 (32) A compound as described in the above item (27) 

wherein Q l is a C U4 alkylene group and Q 2 is a methylene 
. group, 

(33) A compound as described in the above item (27) 
wherein Ar 3 is a phenyl group optionally substituted 

10 with a halogen atom, 

(34) A compound as described in the above item (27) ( 
wherein Ar and Ar independently represent a C 6 . 14 aryl 

group or a 5- to 7-membered heterocyclic groups having 
1 to 3 heterp atoms of 1 or 2 kinds selected from 
15 nitrogen, oxygen and sulfur in addition to a carbon 
atom, each of which may have 1 to 3 substituents 
selected from a halogen atom/ an optionally halogenated 
C lH5 alkyl group, and an optionally halogenated C^ 6 
alkoxy group, 

20 (35) A compound as described in' the above item (27) 

wherein Ar j and Ar 2 independently represent phenyl/ 4- 
chlorophenyl, 4-f luorophenyl , 2-pyridyl, 3-pyridyl, or 
4-pyridyl, '- *' ^ 

(36) A compound as described in the above item (27), 

25 wherein' Air 1 and Ar 2 independently represent' phenyl, 4- ^ 
chlorophenyl, 4-f luoropheriyl , 2-pyridyl, 3-pyridyl, or 
4-pyridyl; ' 

Q l is a C U4 alkylene group'; Q 2 is* a methylene group; 

R 2 is (I) a C l _ 6 alkyl group which may be substituted 
3 0 with a C x _ 6 alkoxy-carbbriyl jgrouji, a carboxyl group, a 

C N6 alkyl-carbonyl group or a formyl group or (II) an 

acyl group represented by the formula: 5 * 

-(C=0)-R\ -S0 2 -r\ -(C=0)NR 5 k* or" -(C=0)0-R* 

wherein R 4 is : 7 ' ° /' 

35 (i) a hydrogen atom, 
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(ii) a Cil 6 alkyl group which may have 1 to 5 

subs titiients selected form (a) a hydroxyl group , (b) an 
amino group which may be substituted with a C U6 alkyl - 
carbonyl group f (c)~a inono-C^fi alkylaminb group, (d) a 
5 di-Cx.c alkylaminb group, (e) a carboxyl group, (f) a C,. 
" 6 alkoxy-carbonyl group, (g) a mono-C^ alkyl-carbamoyl 
group, (h) a sulfo group which may be substituted with 
amino group (i) a 5- to 7-meihbered cyclic amino group 
which may have an oxo group or which may be substituted 
10 with a hydroxyl group, (j) a C W6 alkbxy-carbamoyl 
group, and (k) a carbamoyloxy group. 

(iii) a C 2 . 6 alkenyl group, 

(iv) a C 6 _ l0 aryl group", 

(v) a 5- to 11-membered heterocyclic group having at 
15 least one hetero atom selected from nitrogen f oxygen 

and sulfur in addition to a carbon atom, %aid 
heterocyclic group being optionally fused with a 
benzene ring, 

! ' (vi) a Ci. 6 alkyl group which may be substituted with a 
20 C 1-6 alkyl-carbonyl group, * * r . "*■ " f; 

(vii) a carboxyl group which may be substituted with a 
Ci.s alkyl group, 

(viii) a 5- to- 7 -member ed cyclic amino group which may 
be substituted with 

25 (a) a C,_ 6 alkyl group optionally substituted with (a-1) 
a hydroxyl group, |a-2) a di-Cj. 6 alkylamino group, (a- 
3) a C 1-6 alkoxy-carbonyl group or (a-4) a 5- to 7- 
membered heterocyclic group having 1 to 3 hetero atoms 
selected from nitrogen, oxygen and sulfur in addition 

30 to carbon atoms , said heterocyclic "group being 
optionally fused with a benzene ring', 
(b) a C 7 . l6 aralkyl group, (c) a C,_ 6 alkyl-carbonyl 
group whose alkyl portion may be substituted with (c-1) 
a halogen atom, (c-2) a mono-C^ alkylamino group, (c- 

35 3) a C^s alkoxy-carbonyl group or (c-4) a 5- to 7- 
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membered heterocyclic group having 1 to 3 hetero atoms 
selected from nitrogen, oxygen and sulfur in addition 
to carbon atoms, .said heterocyclic group being 
optionally fused with a benzene ring, 
5 (d) a C^ 6 alkoxy-carbonyl group, (e) a fonuyl group 
which may be substituted with a 5- to 7-membered 
heterocyclic group having 1 to 3 hetero atoms selected 
from nitrogen, oxygen and sulfur in addition to carbon 
atoms, said heterocyclic group being optionally fused 

10 with a benzene ring, 

(f) a mono-Ci.6 alkyl-carbamoyl group whose aikyl 
portion may be substituted with a halogen atom or a C,_* 
alkyl-carbonyl group, (g) an optionally halogenated C<_ 
10 aryl-carbamqyl group, (h) an optionally halogenated 

15 C 6?1 o ( aryl carbonyl group or (i) a C U6 alkoxy-carbamoyl 
group , or 

(ix) a C 6 . 10 arylpxy group; 

R 5 is a hydrogen atom or a C^ 6 alkyl group; and 
Ar 3 is a , phenyl group optionally substituted, with a 
20 halogen atom, . tf : . 

(37) A process for producing a compound of the formula: 



)H 

v * Ar\ >Q a — If ^Ar 3 




•-off 



2 



wherein R 2 is an acyl group, and the other symbols 
have the same meanings as described in the above item 
30 (27) or a salt thereof, which comprises subjecting a 
compound of the formula: 
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(iro 

wherein the all symbols have the same meanings as 
described- in the above item (27): or a salt thereof to 
the acylation reaction, 
10 (38) A process f or-producing a compound of the formulas 

A \ /'''(_/ Ar ' 



H 0 



•''CD' ) 



^herein represents a hydrogen atom,! an 
optionally substituted hydrocarbon^ "group ', .an: optionally 
20 4 substituted heterocyclic group, an 'optionally: 

-substituted Tower '4lkyl-carbonyl group, a carboxyl 
group, an optionally substituted lower alkoxy-carbony 1 
group an optionally.' substituted; mono-lower 
-' alkylaminocarbonyl j group, . an ! optionally substituted 
25 di^lower "alkylaminocarbonyl group or an: optionally; \ 

substituted 5- or 6 -membered cyclic .: amino- group ; and R s 
is "-a- hydrogen atom^ or a lower alky 1? giroup, and the 
other symbols have the same meanings as . defined in 
•Claim 27 6r L a j salt 7 thereof which comprises' reacting a 
30 compound of the formula: 
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0 J -NyO-Ph 
H 0 



wherein Ph is a phenyl group, .and. the other 
symbols have the same meanings as defined above or a 
10 salt thereof with a compound of the formula : ■» 

< 

15 wherein R 4 and R 5 have the same meanings as 

defined above or a salt thereof, 

(39) A composition as described in the above item (1) 
which- -is a prophylactic or therapeutic ..agent for 
inflammatory, diseases , < } 

20 (40). A composition as described in the.above item (J.) 
which is a prophylatic or . therapeutic agent .for 
allergic; diseases , . : 

(41:).. A composition as - described in the, abpyej item (1) 
which j is a prophylactic, or therapeutic ...agent for 

25 arteriosclerosis, bronchial asthma, ; atopy, multiple 
sclerosis or; rheumatoid arthritis , - «■■»■.'«.■ 
(42) A. pharmaceutical composition comprising . the 
compound as- described .in the- above _ item (27) , » 
,(43) ,A MIP-la/RANTES receptor antagonist comprising the 

30 compound as described in the above item (27) , 

(44) A method of treating or preventing inflammatory 
diseases or allergic diseases which comprises 
administering to a mammal in need an effective amount 
of a compound of the formula: 
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5 

wherein Ar l and Ar 2 independently represent an 
optionally substituted aromatic group; 

: Q l .and Q 2 independently represent an optionally 
substituted- divalent aliphatic hydrocarbon group 

10 which may have oxygen or sulfur -within the carbon 
chain; !: 

R 1 is a hydrogen atom, an optionally substituted 
lower alkyl group or an optionally substituted lower 
a 1 kyl-c arbonyl • group; 
15 R 2 is an optionally 'substituted hydrocarbon group 

or ah acyl 11 group, or R 1 and 'R 2 ; ' 1 taken together with the 
adjacent nitrogen ^tom, may form s ari J optibhally 
substituted nitrogen-containing' heterocyclic' ring ; and 
a group' of the formula: ° 1 

is an optionally substituted monocyclic or fused 
nitrogen-containing' heterocyclic ring, or a salt 
25 thereof, ' ' * '"'^ r : 

(45) 'Use 'of a compound of the formula: 

: ' : wherein Ar 1 and Ar 2 'independently represent an 
optionally' substituted aromatic group; s 

Q 1 and Q 2 independently ireipireseht an optionally 
35 substituted divalent C,: 6 '^Yiphatic J Kydrocarbbn group 
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which may have oxygen or sulfur within the carbon 
, chain; r - ' ' ' 

R 1 is a hydrogen atom, an optionally substituted 
lower alkyl group or an optionally substituted lower 
5 alkyl-carbonyl group; 

R 2 is an optionally substituted hydrocarbon group 
or an acyl group, or R l and R 2 , taken together with the 
adjacent nitrogen atom, form an optionally substituted 
'nitrogen-containing heterocyclic ring; and 
10 a group of the . formula : 

— NOZ 

is an optionally substituted,. monocyclic, or fused 
15 .nitrogen-containing heterocyclic , ring or a salt 
thereof > for the ^manufacture of a medicament for 
treating , or preventing inflammatory .diseases or 
allergic, diseases ,, } and 

(46) A compound as described in the above item (27) 
20 which is Examples ' 

l-[5-[4-( 4-Chlorophenyl ) -4-hydroxypiperidino ] - 2 , 2- 
diphenylpentyl ] -3- ( piperidin-4-yl ) urea , 
Ethyl ,4-[4-[5-[,4 r ( 4 -chlorophenyl ) -4-hydroxy- 
piperidino ] -2 , 2^diphenylpentyl ] aminocarbonyl amino ] 
25 piperidino-4-oxobutyrate, 

N-Ethyl-4 - [ 5- [ 4 - ( 4-chlorophenyl ) -4 - hydroxy- 
piperidino] -2 , 2-diphenylpentyl ] aminocarbonylamino-1- 
piperidinecarboxamide, 

N-Ethoxycarbonylmethyl-4- [ 5- [ 4 - ( 4-chlorophenyl ) - 
30 4-hydroxypiperidino) -2 , 2-diphenylpentyl ] aminocarbpnyl - 
amino-l-piperidinecarboxamide, 
.Ethyl 3-[ 4-s [ 5 - [ 4 - (4-chlorophenyl ) - 4-hydroxy- 
piperidino ] -2 , 2 -diphe?nylpentyl J aminocarbonylamino ] 
. . .. piperidino-37Qxopropionat.e / ^ 
3-5 .1- [ 5 - [ 4 - ( 4 -Chlorophenyl ) - 4-hydroxypiperidino ] - 

2 , 2-diphenylpentyl ] -3- ( l-ethylpiperidin-4-yl ) urea , 
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1- [ ( Piperidin-4-yl ) carboxamido ] -5- [ 4- ("4-chlorophenyl ) -4 
-hydroxypiperiiiino ] -2 , 2-diphenyipentane f " "* 
l-[ [ (N-Ethylcarbamoyl)piperidin-4-yl]carboamido]-5-[4- ( 
4-chlorophenyl)-4-hydroxypiperidino]-2 f 2-diphenylpentan 

5 e, 

1- [ [N-( Ethoxyc arbonylacetyl ) piper idin-4 -yl ] carboamido ] - 
5_ [ 4- ( 4 -chlorophenyl ) -4 -hydroxypiperidino ] -2 , 2-dipheny 1 
pentane, 

1_ [ : [ n- ( 3-Methoxycarbdnylpropionyl ) piperidin-4-y 1 ] carbox 
10 amido ] -5- [ 4- ( 4 -chlorophenyl ) -4-hydroxypiperidino ] -2 , 2- 
^ diphenylpentane or a salt thereof. 

Detailed description 
' The aromatic group of the "optionally substituted 
aromatic group" for Ar 1 , Ar z and Ar ?> includes > * for 
15 example, "aromatic hycirocarboiv groups " and 

"heteroaromatic groups M and these groups may "have any 
riumber ( preferably i' to 5, more preferably' 1^' to 3, 
furthermore preferably 1 or 2 ) of substituents in any 
substitutable position. 
20 The' "aromatic hydrocarbon group" mentioned above 

includes, * for example, monocyclic or fused polycyclic 
aromatic hydrocarbon groups having 6 to 14 carbon 
atoms. Specif ic Examples thereof include C 6 _ 14 aryl 
groups such as phenyl ; i-naphthyl, 2-naphthyl # indenyl , 
^ 25 anthryl, etc. Among them, phenyl, 1-haphthyl and 

2- naphthyl are preferred, and phenyl is particularly 
preferred. 

The "heteroarSmatic group" mentioned above 
; includes/" for example, 5- to 11-membered monocyclic or 

30 fused heterbaromatic groups having at least one (e.g. 1 
to 4, preferably i to 3, more preferably 1 or 2 ) of 1 
or 2 kirids of hetero atbms selected from a nitrogen 
atom, a sulfur atom and an oxygen atom in addition to a 
carbon atom': Specific examples thereof include 
35 * aromatic heterocyclic -group such as thiophehe> 

benzo[b] thiophene, benzo[b] furan, benzimidazole, 
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benzoxazole, benzothiazole, benzisothiazole, 
naphtho[2, 3-b] thiophene, thianthrene, furan, 
isoindolizine, xanthrene, phenoxathiin, pyrrole, 
imidazole, pyrazole, pyridine, pyrazine, pyrimidine, 
5 pyridazine, indol, isoindol, lH-indazole, purine, 

4H-quinolizine, isoquinoline , quinoline, phtharazine, 
naphthyridine, quinoxaline, cinnoline, carbazole, 
£-carboline, phenanthridine, acridine, phenazine, 
isothiazole, phenothiazine, isoxazole, furazane, 
10 phenoxazine, isochroman, etc., or a. monovalent group 

obtained by eliminating any hydrogen from a ring formed 
by condensing these rings (preferably monocyclic 
heterocycle, mentioned above) with one or a plurality 
(preferably 1 or 2 , more preferably 1) of aromatic 
15 rings (e.g. . aromatic hydrocarbon . group, preferably 
benzene ring, etc.). The , preferred "aromatic 
heterocyclic group" include, for example, 2-pyridyl, 

3- pyridyl, 4-pyridyl, 2-guinolyl, 3-quinolyl, 

4- quinolyl, 5-quinolyl, 8-guinolyl, 1-isoquinolyl , 

20 3-isoquinolyl, 4-isoquinolyl , 5-isoquinolyl , 1-indolyl, 
2-indolyl, 3-indolyl, 2-benzothiazolyl , 

2- be,nzo [b] thienyl , benzo [b] f uranyl , 2-thienyl , 

3- thienyl, etc. The more preferred, one include, for 
example, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 

25 4-pyridyl, 2-quinolyl, 1-ispquinolyl, 1-indolyl, 
. 2-indolyl, 2-benzothiazolyl, etc. Among them, 
2-pyridyl is commonly used. 

The substituent that may be present on the 
"optionally, substituted aromatic ring in any position 1 ' 

30 for Ar 1 , Ar 2 and Ar 3 includes, for example, a halogen 

atom (e.g. fluorine, chlorine, bromine, iodine , etc .) , 
a lower alkylenedioxy group (e.g. C 10 alkylenedioxy 
such as methylenedioxy , ethylenedioxy , etc.), a nitro 
group, a cyano group, an optionally M ,halogenated lower 

35 alkyl group, an optionally halogenated lower alkenyl 

group, an optionally halogenated lower alkynyl group, a 
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lower eye lbalkyl group (elg. C 3 : 6 cycloalkyl such'as 
cyciopropyl : # cyciobutyl *, cyciopentyl , cyclohexyl , 
etc.)/ tfn optionally halogenated lower aikoxy group, an 
optionally halogenated lower alkylthio : group, a 
5 hydroxy! group, ah amino group, a mono-lower alkylamino 
group (e.g.* mono-Cijj* alkylamino such as methylamino, 
ethyl amino 1 , propyl amino, is opropyl amino, butyl ami no , 
etc.), a di-lower alkylamino group (e.g. di-Ci_ 6 
alkylamino such as diinethylamino, diethylamino, 

10 dipropyl amino, dibutylamino , etc. ) , a 5- to 7-membiered 
cyclic' amino group (e.g. morpholino, piperazin-l-yl , 
piperidino, pyrrolidin-l-yl , etc.), an acylamino group, 
a lower alkyl-carbbnyl group (e.g. C,_ 6 alkyl-carbonyl 
such as acetyl, prbpionyi, etc.), a carboxyl" : group, a 

15 "' lower alkbxy-carbbnyl group (e.g. C X J 6 alkoxy-carbonyl 
such as methoxycarbonyl , ethoxycarbonyl , 
propoxycarbonyl , butoxycarbonyl , etc.), a carbamoyl 
group, a mono-lower aikyl-carbamoyl grbiij? (e.g. mono- 
cle alkyi-carbamoyi such as methylcarbainoyl , 

20 ^thylcarbamoyl , etc.), a di-lower aikyl-carbamoyl group 
(e.g. di-Ci.6 'alkyl -carbamoyl such as dimethyicarbamoyl , 
diethylcarbamoyi, etc.), an aryl-carbamoyl group (e.g. 
C 6 .io aryl-carbamoyl such as phenylcarbamoyl , 
naphthylcarbamoyl, etc.), a sulfo group, a lower 

25 alkylsulfonyi group (e.g. alkylsulf pnyl such as 

methylsulfo^iyl, ethy.lsuif onyl , etc.), an aryl group 
(e.g. C fi . 10 aryl such as phenyl, naphthyl, etc.) or an 
aryloxy group (e ? . g. C 6 . l0 : airyloxy such as , phenyloxy , 
naphthyloxy ietc ..) . . v . 

30 The../* optionally halogenated lower ,aj.kyl group" 

mentioned above includes.,, f or {: example, a lower alkyl 
group optionally haying .1 to 3 halogen at qms (e.g. 
fluorine, chlorine, bromine,, iodine, etc.) (e.g. C U6 
. alkyl vsuch as .methyl-, ,ethyl , .propyl , .is^Rropyl , butyl , 

35 isobutyl, sec-butyl, tert-butyl, pentyl, ,hexyl, etc.). 
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. Specific examples thereof include methyl , chloromethyl , 
dif luoromethyl, trichloromethyl , trif luoromethyl , 
ethyl, 2-bromoethyl, 2 , 2 , 2^trif luoroethyl , 
pentaf luoroethyl , t propyl, 3 , 3, 3- trif luoropropyl , 
5 isopropyl, butyl, 4 , 4 , 4-trif luorobutyl , isobutyl , 

sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl , 
5,5, 5-trif luoropentyl, hexyl , 6 ,6 , 6-trif luorohexyl , 
etc. 

The "optionally halogenated lower alkenyl group" 

10 and "optionally halogenated lower alkynyl group" 

include, for example, a lower alkenyl group optionally ( 
having 1 to 3 halogen atoms (e.g. fluorine, chlorine, 
bromine, iodine, etc.) (®-9*. c 2-& alkenyl such as vinyl, 
.prppenyl, isopropenyl, 2-buten-l-yl , 4-penten-l-yl , 

JL5 5-hexen-l-yl , etc . ) or a lower alkynyl group optionally 
having 1 to 3 halogen atoms (e.g. fluorine, chlorine, 
bromine,* iodine, etc.) (e.g. alkynyl such as 

2-butvn-l-yl , 4-pentyn-l-yl , 5-hexyn-l-yl , etc. ) . 

The "optionally halogenated lower alkoxy group" 

20 include, for example, a lower alkoxy group optionally 
having 1 to 3 halogen atoms (e.g. fluorine, chlorine, 
bromine, iodine, etc.) (e.g. C N6 alkoxy such as 
methoxy, ethoxy , , butoxy , propoxy, isbprpoxy , n-butoxy , 
isobutoxy, sec-butoxy, tert-butoxy, etc.). Specific 

25 examples thereof include methoxy, dif luoroitiethoxy , 1 
trif iuoromethoxy , ethoxy, 2 , 2 , 2-trif luoroethoxy , 
n-pfopoxy, isopropoxy,' n-butoxy, 4 , 4 , 4-trif liiorobutoxy , 
isobutoxy , sec-butoxy; pentyloxy, hexyloxy, etc. 

The "optionally halogenated lower 'alkylthio group" 

30 include, for example, a lower alkylthio group 

optionally having 1 to 3 halogen atoms (e.g. fluorine, 
chlorine^ bromine; iodine, etc.) (e.g.- alkylthio 
such 'as methylthio, ethylthio, n-propylthio, 
isopropyl thio^ ri-butylthio, isobutylthio / 

35 sec-butyl thio, ; tert-butylthib, etc. ) . Specific 
examples thereof include methylthio, 
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dif luoromethylthio , tr if luoromethyl thio , ethyl thio , 
propylthio, Isopropylthio , butyl thio, 

4,4, 4-trif luorobutylthio, pentylthio, hexylthio, etc. 
The "acylamino group" include, for example, 
5 -NHCOOR 3 , -NHCONHR 3 , -NHCOR 3 or -NHSOiR 3 (R 3 is an 
optionally substituted hydrocarbon group or an 
optionally substituted heterocyclic group, preferably 
optionally substituted hydrocarbon group) . 

• The substituent that may be present on the 
10 "optionally substituted aromatic ring in any - position " 
for Ar 1 , Ar 2 and Ar 3 includes, for preferred example, a 
halogen atom, an optionally halogenated d_ 6 alkyl 
group; optionally halogenated C u6 alkoxy group, a C U3 
alkylenedioxy group (particularly methylenedioxy) , a 
15 . cyahb group, a hydroxy 1 group/ etc. Among them, a 

halogen atom, an optionally halogenated C L _ 6 alkyl group 
and an optionally halogenated ; C N6 alkoxy group are 
particularly preferred, and an halogen" atom is commonly 
--used." - z ■* .* ■;. ' 

20 The preferred one for Ar 1 and Ar 2 include 

independently, for example, optionally halogenated 
phenyl (e.g. phenyl, 4-chlorophenyl , 4-f luorophenyl , 
etc.) 2-pyridyl, 3-pyridyl and 4-pyridyl. Among them, 
phenyl and 2-pyridyl are more preferred. As . Ar and 
2 5 Ar 2 ; phenyl is commonly used independently. 

As Af 3 , ■tf t: C l . 3 " alkyl group optionally substituted 
with 1 to 3 haiogen atoms, a C u3 alkoxy group 
optionally substituted with" 1 to ; 3 haloge 7 n atoms or a 
phenyl group optionally substituted with halogen 
30 (preferably/ chlorine, fluorine, etc.) ([e.g. 

4-chlorophenyl , 4-f luorophenyl , 4-methoxyphenyl , 
3,5-dichlorophenyl, 3 , 5-dif luorophenyl , 

4-trlf luoromethyl phenyl, etc. ) or* 2-pyridyl , 3-pyridyl, 
4 -pydr idyl' are preferred. Among them,' optionally 
35 halogenated phenyl is preferred and 4-chlorophenyl is 
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particularly preferred. 

The "optionally substituted hydrocarbon group" for 
R 2 and R 3 represents a group obtained by .eliminating 
one hydrogen from a hydrocarbon compound and examples 
5 thereof include acyclic or cyclic, hydrocarbon groups 

such as alkyl, alkenyl, cycloalkyl , aryl , aralkyl, etc. 
Preferred are acyclic or cyclic hydrocarbon, groups 
having 1 to 16 carbon atoms as described below. 

(a) a lower alkyl group (e.g. Cj_ 6 / alkyl such as 
10 methyl, ethyl, propyl, isqpropyl, butyl, isobutyl,. : 

sec-butyl , tert-butyl , pentyl , hexyl, etc. ) 

(b) a. lower alkenyl group (C 2 _ 6 _ alkenyl such as 
vinyl, allyl, isoprppenyl, butenyl , isobutenyl , 

- sec -butenyl, v etc . ) . , .... . 
15 (c) a lower ^alkynyl group,. ( C 2 _ 6 alkynyl such^ as 

propargyl, ?ethynyl, butynyl , 1-hexynyl , etc . ) 

. (d) , a lower -cycloalkyl . group (e.g. .. C 3 . 6 cycloalkyl 
such, as . cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl optionally fused with a benzene ,ring 
20 optionally having 1 to 3 lower alkoxy groups (e.g.. C^, 
alkoxy such ,as ,methoxy, etc . ) ) 

5 (e) an aryl group ( e . g . C 6rl7 aryl group such as 

phenyl, 1-naphthyl, 2-naphthyl, biphenyl, 2-indenyl, 
.2-anthryl , etc . , preferably ophenyl ) : v 

25 v(f.) . an. aralkyl. group (e.g. C 7t16 aralkyl group 

such as benzyl, phenethyl , diphenylmethyl , 
triphenylmethyl , 1-naphthylmethy 1 , . 2-naphthylmethyl , 
2-diphenylethyl , 3-phenylpropyl , 4-phenylbutyl , 
5-phenylpentyl , .etc . , preferably benzyl) . Among them, 

30 a lower alkyl group, an aryl group and an aralkyl group 
are preferred. 

Especially, a lower alkyl group is preferred. 
The substituent which may be present on the 
"optionally substituted hydrocarbon group' 1 for R 2 and 

35 R 3 may have 1 to 5 , preferably. 1 to 3 substituents in 
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substitutable positions, and where the number of 
substituents is 2 or more, the siibstituent groups may 
be the samel or different. 1 : '-* ! 

The siibstituent that may 'be present on the 
5 "optionally substituted 'hydrocarbon group" includes, 
for example : / a halogen atom (e.g. fluorine ^ chlorine, 
bromine, iodine, etc.), a lower alkylenedioxy group 
(e.g. C 10 alkylenedioxy such 'as methylehedioxy , 
ethylenedibxyV etc . ) , a nitrd group, a cyano group, an 
10 optionally halotjenated lbwer alkyl group, a lower 
cycloalkyl group (eVg. C 3 i 6 cycioalkyl such as 
cyclopropyl , cyclbbutyl , 1 cyclopentyl , cyclohexyl , 
etc .')',' an optionally 'halogehated lower alkb'xy group, an 
optionally halbgenated" lower alkylthio group, a 
15 hydroxy! group, 'an aim i no group , * a mono-lower alkylamino 
group (e.g. mbnb-CiV alkylamino such as' J methylamino, 
ethylamino, etc.), a 'di- lower alkylamino group (e.g. 
di-Cj 6 alkylamino such as ' dimethylaihino , diethylamino, 
etc . ) , a lower alkyl-carbonyl group (e.g. C U6 
20 alkyl-carbonyl such as acetyl, ethylcarbqhyl , etc.), a 
carboxyi group, a lower alkoxy-carbonyl 1 group (e.g. C,_ 6 
alkoxy-carbonyl suph as methoxycarbonyl , 

ethoxycarbonyl , propoxycarboTiyl.,, butoxycarbonyl , etc.), 
a carbamoyl group, a mono- lower a lkyl -carbamoyl group 

25 . (e.g. mono-C^ alkyl-carbamoyl such as methyicarbamoyl , 
ethylcarbampyl , etc . ) , . a : di-lpwer, a lkyl -carbamoyl group 
(e.g. di-C^6 alkyl-qarbaniioyl such. as. dimetjhylcarbamoyi , 
diethylparbamoyl , etc . .) , a, sulf o group, , a lower 
alkylsulf onyl ,group . (e . g. alkylsulf pnyl ...such as 

30 methylsulfonyl, ethylsulf onyl , etc. ) , an.ar.yl group 
(e.g. C 6 . 10 aryl such as phenyl, naphthyl, etc.), an 
aryloxy group (e.g. C 6 . 10 aryloxy such as. phenyloxy, 
naphthyloxy, -etc . ) or a . 5- : to ,7-rmembered heterocyclic, 
group, having, 1.. to ,3 . hetero atoms ..selected... from a 

35 nitrogen atom, an oxygen atom and ■; a sulfur atom in 
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addition to a ;J carbon atom or a group fused with a 
benzene ring. 

The "optionally halogenated lower alkyl group, " 
"optionally halogenated lower alkoxy group" and 
5 "optionally halogenated lower alkylthio group" include 

the same substituents as mentioned for the aromatic 
group .. ... 

The "aryl group (preferably phenyl) and aryloxy 
group (preferably phenyloxy) ",. may have the same 

10 .substituents mentioned .for the, "optionally substituted 

aromatic group in any position. " { 

The "5- to 7-membered heterocyclic group or a 
group fused with a benzene ring" include, for example, 
5-.. to. 7-membered (preferably 5- or 6-membered) 

15 heterocyclic group, ^having 1 to 3 r preferably 1 or, 2 

hetero., atoms of 1 or 2 kinds selected from a nitrogen 
atom, an oxygen atom and a sulfur atom in addition to a 
carbon atom. Specific examples thereof include 1-, 2- 
or 3-pyrrolidinyl, 2- or 4-imidazoiinyl , 2- , 3- or 

20 4-pyrazolidinyl, piperidino, 2-, 3- or 4-piperidyl, 1- 

or 2-piperazinyl, morpholino, 2-thienyl, 3-thienyi, 

• b> ' l - • ••- ~ • -V... ; • , ■ . - 

2- pyridyl, 3-pyridyl, 4-pyridyl, 2-furyl, 3-furyl, 

pyrazinyl , 2-pyrimidinyl , 3-pyirrolyl , ~3 L pyridazinyl , 

3- isothiazoiyl', ' 3-isbxazolyl , etc . These groups may be 

25 fuse^ with a J benzene ring in 'any position. c (. 
Furthermore, the "5- to 7 -member ed heterocyclic group 
or a group fused with a benzene ring" may have 1 to 3 
substituents' in substitiitable positions. 1 

The substituent include substituents that may be 

30 present on the' "optionally substituted hydrocarbon 

group" for Ar 1 , Air 2 - and Air 3 . The preferred one include, 
for example; ! a halogen atom (e.g. fluorine, chlorine, 
bromine, iodine, etc.), a lower alkylenedioxy group 
(e.g. 1 C 10 alkylenedioxy such as methylenedioxy , 

35 ethylenedioxy, -etc . ) ; a -nitro group, a'Cyano.group, an 
optionally halogenated lower alkyl group, a lower 
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cycloalkyl group (e.g. C 3 . 6 cycloalkyl such as 
cycloprbpyl, cyclobiityl, cyclopentyl , cyclohexyl, 
etc.), an optionally halogenated lower alkoxy group, an 
optionally halogenated lower alkylthio group, a 
5 hydroxyl group, an amino group, a mono-lower alkylamino 
group (e.g. mono-C^ alkylamino such as raethylamino, 
ethylamino, propylajuino, isppropylamino, butylamino, 
etc.), a di-lower . alkylamino group (e.g. di-C^ 
alkylamino such as dimethylamino , diethylamino , 

10 dipropylamino, dibutylamino, etc.), a 5- to 7-membered 
cyclic, ( amino group ( e . g . morpholino , piperazin- 1-yl , 
piperidino, pyrrolidin-l-yl , etc . ) f> a lower, alkyl - 
carbonyV group (e.g. Cj. 6 alkyl-carbonyl such, as acetyl, 
propionyl , etc . ) , a carbpxyl., group, a , lower .alkoxy- 

15 ; carbonyl group (e.g. C x . 6 alkoxy-carbpnyl .such as 
methoxycarbonyl , ethpxycarbonyl , propoxycarbonyl , 
butoxycarbpnyl , etc . ) , a carbamoyl group,, a mono- lower 
alkyl -carbamoyl group (e.g. mono-C^s } alkyl-rcarbamoyl 
; such as. methylcarbamoyl, ethylcarbamoyl , etc . ) , a 

20 di-lower .alkyl-carbamoyl.. group (e.g. di-C 1 _ 6 ...alkyl- 

carbamoyl such as dimethylcarbamoyl , diethylcarbamoyl , 
etc.), an. aryl-carbamoyl group ( e.g . ; C 6 . 10 aryl- 
carbamoyl such as phenylcarbamoyl , naphthylcarbamoyl , 
etc. ) a sulfo group, a lower -alkylsulf onyl -group (e.g, 

25 C^ 6 alkylsulf onyl such as methylsulfonyl^ 

ethylsulfonyl, etc . )> an aryl group (e.g. -C^jo aryl 
such as phenyl , naphthyl , etc . ) or an aryloxy group 
(e;g. C 6 _ 10 aryloxy such as phenyloxy, naphthyloxy, 

'-etc . ) . i ' 

30 The "optionally halogenated lower alkyl .group, " 

"optionally halogenated lower alkoxy group" and 
"optionally halogenated lower alkylthio group M include 
the same substituents mentioned for the /"optionally 
substituted aromatic group" ;f or Ar l ., 3 Ar 2 . and n Ar 3 . 

35 The preferred "optionally substituted hydrocarbon " 
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for R 2 is a C t _ 6 alkyl group which may be substituted 
with a C U6 ; alkpxy-carbonyl group, a carboxyl group, a 
C^; alkyl-carbonyl group, or a formyl group, 
i • The "acyl: group" for R 2 includes, for example, 
5 -(C=0)-r\ -S0 2 -r\ -SO-R*, -(C=0)NR 5 -R 4 , -(C=0)0-R*, 
-(<>S)0-rV -(C=S)NR 5 -R 4 (R 4 is a-hydrogen atom, an 
optionally substituted hydrocarbon group, an' optionally 
substituted heterocyclic group, an optionally 
substituted lower alkyl-carbonyl group (e.g. C]_ 6 alkyl - 
10 carbonyl such as acetyl, propionyl , butyryl , etc.), a 

carboxyl group, an optionally substituted lower alkoxy- 
carbonyl group (e.g: C 1-6 alkoxy-carbonyl such as 
methoxycarbonyl , ethoxycarbonyl , piropoxycarbonyl , 
butdxycarbo'nyl Y etc ) , an optionally 1 substituted 
15 morio-lbwer alkylaminocarbonyl group (e.g-; ! Cj_ 6 alkyl - 
■ - 1 carbamoyl such hs ! methylaminocarbohyl z ,k •< ■- 
ethylaminocarbbnyl V propylaminocarbonyl> 
butylaminocarbonyl> etc . ) ', an optionally substituted 
* di-lower alkylaminocarbonyl group (e.g. C^ 6 ; alkyl- 
20 carbamoyl "such as dimethylaminocarbonyl , 

f diethylamihocarbonyl , dipropylaminocarbonyL, 
dibutylaminocarbonyl , etc . ) , an optionally substituted 
•!'»;-' 5- or 7 -membered 7 cyclic amino ^ group (e.g. 2-piperidyl , 
3-piperidyl , 4-piperidyl , 1-pyrrolidinyl , 
25 3-pyrrqlidinyl,. > 2-piperazyl , etc.) or . an. optionally 

substituted aryloxy group (e.g. C 6 . 10 aryloxy : ,group such 
as .phenyloxy etc.);. and R 3, is a hydrogen atom or a 
lower alkyl group (e.g. C N6 alkyl^such .as methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, .sec-butyl, 
30 tert-butyl, 'pentyl > rhexyl , etc., where C 1-3 alkyl such 
j as methyl, ethyl, propyl, isopropyl, etc. are 
particularly preferred) ) . 

■* Among them; -(C=0)-R% . -S0 2 -R*, -SO— R*, — (C=0) NR 5 -R* 
-anti' -(OO)O-R* (R* and >R 5 have -the same meanings as 
35 defined above) are preferred, and -(C=0)-R A , -S0 2 -R*, 
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-(C=0)NR 3 -R A and - ( C=0) O-R 4 ( R* and R 5 have the same 
meanings as defined above) are more preferred. 
Especially preferred is -(C=0)-R* or -(C=0)NH-R* (R* is 
the same meanings as defined above) . 
5 The preferred example of R 2 is (1) a d_ 6 alkyl 

group which may be substituted with a Cj_ 6 alkoxy- 
carbonyl group or a carboxyl group, a C x _ 6 alkyl- 
carbonyl group or a formyl group, or (2) acyl group. 
Especially, acyl group is commonly used. 
10 The "hydrocarbon .group" of the "optionally 

substituted hydrocarbon group" .for R* represents a 
group obtained by eliminating one hydrogen from a 
hydrocarbon compound, and examples thereof include 
acyclic or cyclic, hydrocarbon groups such as^alkyl, 
15 . alkenyl, alkynyl, cycloalkyl, aryl , aralkyl etc . : 

Specific examples, thereof include the same substituents 
mentioned for the "hydrocarbon group" of the 
"optionally substituted hydrocarbon group" for R 2 and 
R 3 . Among them, acyclic or. cyclic. hydrocarbon groups 
.20 having 1 to 16 carbon atoms are preferred, particularly 
. lower (C,. 6 ) alkyl group, lower ; (C 2 . 6 ). alkenyl.. .group or 
lower (C 6 _ 10 ) aryl group is preffered. A lower (C,_ 6 ) 
alkyl group is commonly used... 

The. preferred subs tituent which may be present on 
25. the "hydrocarbon group" , "heterocyclic .group" , "lower 
alkyl-carbonyl group",: M a carboxyl group", "flower 
alkoxy-carbonyl group";, "mono-lower alkylaminocarbony 1 
group ", "di-lower :•. alkylaminocarbony 1 group", "5- or 
7 -membered .cyclic amino group" , and "aryloxy group" for 
30 R* includes, for example, (i) a halogen atom (e.g. 

fluorine, chlorine, bromine, iodine, etc. ) , . .(ii) a 
lower alkylenedioxy. group (e.g. C 10 alkyl^nedioxy such 
as methylenedioxy , , ethylenedioxy , etc.), (iii.) a nitro 
group, (iv) a cyano group, (v) a C^ 6 alkyl. -^FPup 
35 optionally substituted with (1) a halogen atom, (2) a 
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C { _ 3 alkylenedioxy. group, . (3) a; nitro group, (4) a cyano 
group, (5) a C 3 _ 6 cycloalkyl group, (6) a C 1-6 alkoxy 
group optionally having 1 to 3 halogen atoms, (7) a C,. fi 
alkylthio group optionally having 1 to* 3 halogen atoms, 
5 (8) a hydroxyl group, (9) an amino group, (10) a mono- 
alkylamino group, (11) a di-C^ alkylamino group, 
(12) a C U6 alkyl-carbonyl group, (13) a carbokyl group, 
(14) a C U6 alkoxy-carbonyl group, (15) a carbamoyl 
group, (16) a mono-C^ alkyl-carbamoyl group, (17) a 
10 di-Ci_6 alkyl -carbamoyl group, (18) a G 6-10 aryl- 
carbamoyl group, (19) a sulfo group, (20) ! a-C u 
alkylsulfbnyl group, ( 21) a- C 6 _ 10 aryl group, ( 22 ) a C 6 ., n 
aryloxy group or (23) a 5- to 7-membered heterocyclic 
group having T to 3 hetefo atoms selected -from 
15 nitrogen, oxygen and sulfur in ^addition to carbon 

atoms," said heterocyclic group being optionally fused 
with a benzene ring, (vi) a C 3 . 6 J cycloalkyl cfroup, (vii) 
an optionally halogenated lower: alkoxy group, (viii) an 
optionally halogenated lower' alkylttiib 'group, (ix) a 
20 C 7 J l6 aralkyl group, (x) a hydroxyl group, (xi) an amino 
"group which may be substituted with a C 1-6 alkyl- 
carbonyl group, (xii) a mono-lower ' alkylamino group 
(e.g. C l-6 alkylamino such as methylamino ,- ethylamino, 
propylamino, isopropylamihb , butyranfinc?/ etc.), (xiii) 
25 a- di-lower alkylamino group- (e.g. di-lower alkylamino 
such as dimethylamino , diethylamino , dipropylamino, 
dibutylamino , etc.), (xiv) a 5- or 7-memberbd cyclic 
amino' group optionally having hydroxy or oxo (e .g. 
mbrpholino, piperazih-l-yl , piperidino , } ' % 
30 pyrrolidin-l-yl , 2 -pyrrol rdbn- 1-yl > ; 2-pyridon- 1-ylV 
etc..) , : (xv) a lower alkyl-carbbnyl group (e.g. C N6 
alkyl-carbonyl such as acetyl , propionyl , etc.), whose 
alkyl portion- may be substituted with (1) 'a halogen 
atom, -(2) a alkylenedioxy : group, ( 3 ) a nitro group, 

35 (4) a cyano group, (5) a C 3 . 6 cycloalkyl- group , (6) a C,_ 
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6 alkoxy ' group optionally having 1 to 3 halogen atoms, 
(7) a C N6 alkylthio group optionally having 1 to 3 
halogen atoms , ( 8 ) : a "hydroxy 1 group, (9)an amino 
group, (10) a mono-C^i alkylamino group, (11) a di-Cj.* 
5 alkylamino group, (12) a C u6 alky 1-carbonyl group, (13) 
a carboxyl group, (14) 'a C w6 a 1 koxy-c ar bony 1 group , 
(15) a carbamoyl group, (16) a : iriono-C^ alkyl-carbamoy 1 
group, v (17) a di-Gjl^ alkyl-carbamoy 1 group, (18) a C 6 _, 0 
aryl -carbamoyl group, (19) a sulfo group, (20) a C 1-6 
10 alkylsulf onyl group, (21) a C 6 L l0 aryl group, (22) a C 6 . ln 
aryloxy group or (23) a 5- to : 7-membered heterocyclic 
group having 1 to 3 hetero atoms selected from 
nitrogen, oxygen and sulfur in addition to carbon 
atoms , said heterocyclic group being optionally fused 
15 with 'a benzene ring, '( xvi ) a -carboxyi group } ( xvii ) a 
lower alkoxy-carbbnyl group (eVg7 ; alkoxy-carbonyl 
such as methoxybarbonyl , ethoxycaf bdriyl ^ ' 
propoxycarbbnyiV ^utbxycarboriyl, etc. ) , (xviii) a 
formyl group which may be 'substituted with a 5- to 7- 
20 -membered heterocyclic group having 1 to 3 hetero atoms 
selected from nitrogen, oxygen and sulfur in .addition 
to carbon atoms said heterocyclic group being 
optionally fusedj with a benzene ring,; (xix) a carbamoyl 
group,, (xx) a mono-lower alkyl -carbamoyl igroup (e.g. 
25, monq-C^s; alkyl -carbamoyl such as ^ethylcarbamoyl , - 
.ethylcarbamoyl, i : etc. ), whose alkyl portion may be 
; substituted ;with ( 1) a halogen . atom, ( 2 ) , a 
- alkylenedioxy group, ( 3 ) . a. nitro M group, (4) a cyano 
. group, (5). a C 3 _ 6 cycloalkyl,.group, (6) a C t _ 6 alkoxy 
30 group optionally having .1 to 3 halogen atoms, (7) «a C,. fi 
alkylthio> group optionally having 1 to 3 halogen atoms, 
(B) a hydroxyl group, .( 9 ) an amino group, (10) a mono- 
. C U 6 alkylamino igroup, (11) ,. a di-Ci_ 6 . alkylamino group, 
>,t (12) a CiJ 6 ; alkyl-carbonyl group, (13). a carboxyl group, 
35 • (14) a Cj_ 6 alkoxy-carbonyl group, (15) a carbamoyl 
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group/ (16) a mono-Cj.g alkyl-carbamoyl group, (17) a 
di-C U6 alkyl-carbamoyl group, (18) a C 6 . 10 aryl- 
carbamoyl group, (19) a sulfo group, (20) a. C x . 6 
alkylsulfonyl group, (21) a C 6 - 10 aryl group, (22) a C 6 . IO 
5 aryloxy group. or, (23) a 5- to 7-membered heterocyclic 
group having 1 to 3 hetero .atoms selected from 
nitrogen, oxygen and sulfur in.additiqn to carbon 
atoms, said heterocyclic group being optionally fused 
with a benzene ring, (xxi) a di-lower alkyl-carbamoyl 

10 group (e.g. di-C x . 6 alkyl-carbamoyl such as 

dimethylcarbamoyl , diethylcarbamoyl , etc.) whose alkyl 
portion may be substituted with (1) a halogen atom, (2) 
a Ci_ 3 alkylenedioxy group, (3) a nitro group, (4) a 
cyano group, (5) a C 3 _ 6 cycloalkyl group, (6) a C l-6 

15 alkoxy group. optionally having 1 to 3 halogen atoms, 
(7.) a ; C^ 6 alkylthio group optionally haying 1 to 3 
halogen atoms, (8) a hydroxyl group, (?) an amino 
group, (10) a mono-C U6 alky lamino group, (11) a di-Cj^ 
alkylamino group, ( 12 ) , a alkyl -carbonyl group, (13) 

20 a carboxyl group, (14). ; a C.,i 6 alkpxy r carbonyl group., 

(15) ,a carbamoyl! group, (16) a mono-C u6 alkyl-carbamoyl 
group, (17) a di-C U6 alkyl-carbamoyl group, (18) a C 6 ., 0 
aryl -carbamoyl group, (19) a sulfo group, (20) a C v _ 6 
alkylsulfonyl" group, (21) a C 6 ^ 0 aryl group, (22) a C 6 _ in t 

25 airyldxy group or (23) a 5- to 7-membered heterocyclic 
group having 1- to 3 hetero atoms' selected from 
nitrogen, oxygen and sulfur in* addition to carbon 
atoms, said heterocyclic group being optionally fused 
with a benzene ring, (xxii) an optionally halogenated 

30 aryl -carbamoyl group (e.g..Q. A0 aryl-carbamoyl such^ as 
phenylcarbamoyl , naphthylcarbamoyl , etc.),, (xxiii) an 
optionally halogenated aryl-carbonyl group (e.g. C 6 . J0 
aryl-carbonyl such as phenylcarbonyl , haphthylcarbonyl , 
.etc.), (xxiv) a sulfo group optionally substituted with 
35 amino group, (xxv).a lower alkylsulfonyl group (e.g. 
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Ci. 6 aikylsulfohyl such as methylsulfonyl , 
ethyisuifonyi> etc.), (xxvi) ah aryl group (e.g. C 6 . 10 
aryl such as phenyl, naphthyl, etc.), (xxvii) an 
aryloxy group (e.g. C 6 . 10 aryloxy such as phenyloxy, 
5 naphthyloxy, etc.), ( xxviii ) a r C 2 -s alkenyl amino, (xxix) 
°a 5- to 7-membered heterocyclic group having 1 to 3 
hetero atoms selected from nitrogen, oxygen and sulfur 
in addition to carbon atoms, said heterocyclic group 
being optionally fused with a benzene ring,' 11 (xxx) a 

10 sulfamoyl group, (xxxi) a mono-lower alkyl-sulfamoyl 
grbupje.g. mono-Ci_ 6 alkyl-sulf amoyl such as 
methylsulf amoyi; ethylsulf amoyl , etc.), (xxxii) a 
di-lower alkyl-sulf amoyl "group ( e . ; g . di-Cilg ^alkyl- 
sulf amoyl such as dimethylsulf amoyl ,' diethylsulf amoyl , 

15 etc; ) 7 " (xxxiii) a ' lower alkoxy-carbamdyl group (e.g. 
C l-6 alkoxy-cairbamoyl such as iriethoxycarbam6yry ; 
ethoxycrarbamoyl I etc . ) , and ( xxxi v ) a car bamoyloxy 
group . 

; The preferred dne includes^ for -example \' a lower 

20 "alkylehedioxy group ( e.g. C 10 alkylehedibxy such as 

meth'yienedioxy, ethyienedioxy , etc. ); ; v a nitro' group; a 
cyario group; a alkyl group optionally substituted 

with (1) a halogen 'atom, ( 2 ) a alkylenedioxy group, 

(3) a tiitro group, (4) a cyano group, (5) a C 3 „ 6 

25 cycloalkyl group, (6) k C\J alkoxy group optionally 

halving T to 3 halogen atoms, (7) a C^g' alkylthio group 
optionally having 1 to 3 halogen atoms', (8) a hydroxy 1 
group, (9) an amino group, ( 10 ) a J morio'-Cji 6 alkylamino 
group, (11) a di-Cj.6 alkylairoiho groiipV 3 ( 12 ) a C^s 

30 alkyl-cafbonyl ! group, ('13' ) a carboxyl 'group/ (14 ) a C,. 6 
alkoxy-carbonyl group, (15) a carbamoyl group, (16) a 
mono-Cj. 6 alkyl-carbamoyl group, -(17) "a 1 di-Cjifi alkyl- 
carbamoyl group, (18) a C 6 . l0 aryl-carbamoyl ' group, (19) 
a stilfo group, "(20) a c\U 'aikylsulfohyl group, (21) a 

35 C 6 . 10 aryl group, (22) a C 6 . l0 aryloxy group or (23) a 5- 
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to 7-membered .heterocyclic group, having 1 to 3 hetero 
atoms selected from nitrogen, oxygen and sulfur in 
addition to carbon atoms, said heterocyclic t group being 
optionally, fu.sed with a benzene, ring; a C 3 . 6 cycloalkyl 
5 group; an optionally , halogenated lower, alkoxy group; an 
. optionally halogenated lower alkylthio group; a 

hydroxyl group; a C 7 „ 16 ,.aralkyl group; an amino group 
optionally substituted with a C t . 6 alkyl-carbonyl group; 
. a mono-lower alkylamino group (e.g. mono-C U6 alkylamino 
10 such as methylamino, ethylamino, . propylaroino, 
isopropylamino, butylamino, etc, ) ;. a di-lower 
alkylamino group (e.g. di-C u6 . alkylaroino (Such as 
dimethylamino, diethylamino , dipropylamino, ( 
dibutyl amino, .etc. ).; a 5- or 7 -membered. cyclic amino 
15 group optionally ...haying .hydroxy ,or oxo (e.g. . 
morphqlino, ..piperazin-l-yl , .piperidino,. , . . 
pyrrol idin-l-yl, 2-pyrrolidon- 1-yl , 2 T pyridon-l-ly , 
etc.); a lower alkyl-carbonyl group (e.g. .alkyl- 
carbonyl such as acetyl , propionyl , .etc. ) whose alkyl 
20 . portion may. be. substituted with (1) a halogen .atom, (2) 
. , a Ci.3 alkylenedioxy. group, ( 3 ). a nitro group, (4) a 
cyano group, (5) a C 3 _ 6 cycloalkyl group, (6) a Cj_ 6 
. v alkoxy group optionally i haying ji 1 to 3 halogen atoms, 
(7.) ..a C 1-6 alkylthio. jgrqup. optional ly v having ,1 to 3 
25 halogen .atoms, (8) a hydroxyl group, .( 9) ..an. amino 

group, (10) a raono-C^ alkylamino groupj, (AA) a di-Cj.* 
alkylamino _group, (12 ; ) a C^s alkyl-carbonyl group, (13) 
a carboxyl . group,. (14) a Ci_ 6 alkoxy-carbonyl group, 
(15) a carbamoyl . group, (16) a mono-C u6 alkyl-carbamoy 1 
30 group, (17) a .di-C^ a Ikyl -carbamoyl .group , . -( 18 ) a C 6 ., 0 
, aryl -carbamoyl group, ,(19) a „sulf p group, ( 20 ) a C L _ 6 
. alkylsulfonyl group,. (21) a. C 6 . 10 . aryl £ . group,., ( 22 ) a C 6 . , 0 
. aryloxy vgroup or (23) a 5- to. 7 -membered .heterocyclic 
group, having 1 to.. 3 hetero atoms selected ; fr;om 
35 nitrogen, oxygen and sulfur in addition to carbon 
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atoms, said heterocyclic group being optionally fused 
with a benzene ring; a carboxyl group; a lower aikoxy- 
* carbonyl' ! group (e.g. C lm6 alkoxy-carbonyl such as 
methbxycarbonyl , ethoxycarbonyl , i: prbpoxycarbonyl , 
5 butoxycarbonyl , etc,); a ' f drmyl group which may be 

substituted with a' 5- to 7 -membered : heterocyclic group 
having* 1 to 3 hetero atoms selected front* nitrogen, 
oxygen arid sulfur in addition to carbon atoms, said 
» heterocyclic group being optionally fused with a 
10 benzene ring; a mono-C^ a Ikyl -carbamoyl ..group whose 
alkyl "portion may be substituted with (1) a halogen 
atom, (2) a Q^i alkylenedioxy group, (3) a nitro group, 
(4) a cyano group, (5) a C 3 .^ cycloalkyl -group, (6) a C,_ 
6 alkoxy: group optionally having .1 to .3 halogen atoms, 
15 (7) a C^fi' alkylthio group. optionally /having 1 to 3 
halogen atoms, (8) a hydroxyl group, (9) -an amino 
group, 10) a omono-Cj^. alkylaraino group,: -(-11 ) a di-C Ufi 
alkylamino group, (12) a .O v . 6 alkyl+carbonyr group, (13) 
a carboxyl group, (14) a C^g alkoxy-carbonyl group, 
20 (15) a carbamoyl group/ (16) a raono-Ci. 6 alkyl-carbamoyl 
group, ;( 17) a di-Cjig alkyl-carbamoyl group,. (18) a C 6 _ to 
aryl -carbamoyl group, (19) a sulfo group,- (20) a 
alkylsulf onyl group, (21) a C 6 . 10 -aryl group,- (22) a C 6 . 1n 
aryToxy group or (23) a 5- to 7 -membered heterocyclic 
25 group having 1, to 3 hetero atoms selected from 

nitrogen, oxygen and sulfur in addition tp -carbon 
atoms , said heterocyclic group; being optionally fused 
..with a benzene ring ; an optionally halogenated C 6 . 10 
aryl -carbamoyl group; an optionally halogenated C 6 _ 10 
30 aryl-carbonyl group; a sulfo group which may 

substituted with amino : group; an aryl .group; (e.g. C 6 ., 0 
aryl such as phenyl , ; naphthyl r etc .); an aryloxy group 
(e. g . . e 6 _ 10 aryloxy such as phenyloxy, naphthyloxy, 
etc . ) ; a G 2 . 6 alkenylamino; a 5- to . 7-membered 
35 heterocyclic group having 1 to-. 3 hetero atoms sel cted 
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from nitrogen, . oxygen and sulfur ;in addition to carbon 
. atoms, said heterocyclic group being^ optionally fused 
with; a .benzene ring; a sulf amoyl group; a. mono-lower 
alkyl-sulf amoyl group (e.g. C^ 6 alkyl T sulf amoyl such as 
5 methylsulf amoyl, , ethylsulfamoyl , ;> .etc. ) ;.~ a di-lower 

. alkyl-sulf amoyl .group (e.g. di-C^ . alkylrsulf amoyl such 
as dimethylsulf amoyl, diethylsulf amoyl-, etc . ) ; a lower, 
alkoxyrcarbamoyl group (e.g. ^alkoxy-carbamoyl such 

as methbxycarbamoyl, ethoxycarbamoyl , etc ; ) ; and a 
10 carbamoyloxy groups '.•/..: 

The more preferred one includes, -for example, (i) ^ 
a C U6 .alkyl group optionally: substituted with (1) a 
.halogen atom, (2) a alkylenedioxy group, (3) a 

nitro group, (4) fa1 cyano; group/ ;( 5s). a/ C 3 r 6 « cycloalkyl 
15 group, (6) a .C li6 alkoxy group; optionally haying 1 to 3 
halogen atoms, ( 7 ) a t ;C lm$ alkylthio .group optionally 
.having 1 to 3 halogen atoms , (' 8 ) a ' -hydroxy 1 group , (9) 
. an amino groups (10.) a raono-C^ alkylaniino. group, (H) 
a .di-C^ alkylamino group, (12) a C^s alkyl-carbonyl 
.20 group, (13) a carboxyl group/ ( 14.) a .C 4 .. 6 alkoxy- 

carbonyl group, (15.) a carbamoyl, group, . ,( 16) a mono-C,. fi 
alkyl-carbamoyl group, (17). a. di-C x _ 6 i alkyl -carbamoyl 
group, . (18) a C 6 _ 10 aryl T carbamoyl group, (19) a sulfo 
group, x(20) a Cj. 6 alkylsulf onyl group, -.(21) a C 6 . l0 aryl K 
25 group, (22) a C 6 _' 10 aryloxy group or; (23) ;a 5- to 7- 

membered heterocyclic group having lto 3 'hetero atoms 
selected from nitrogen, oxygen and sulfur 1 in addition 
to carbon atoms-/ said heterocyclic "group, being 
optionally fused with a benzene ringv^ (ii) a C 3 . 6 
30 cycloalkyl group, (iii) an, C 7 j 16 aralkyl group, (iv) a 

hydroxyl group, '(vf-'an amino group optionally having a 
C x : 6 alkoxy, (vi) a mono-lower alkylamino group (e.g. 
monb-CiI 6 alkylamino such -as methylamino, ethylamino, 
propylamino, isopropylamiho; butyl amino, etc), (vii) a 
35 di-lower alkylamino group (e.g. di-C U6 alkylamino such 
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as dimethylamino, diethylamino, dipropyl amino , 
. dibutylamino, ^etc; ) / (viii) a 5- or 7-membered cyclic 
amino ..group optionally having .hydroxyl or. oxo ( e -9« 
q - : morpholino, ..piperazin-l-yl, . piperidino, ... : Vl . : : 
5 pyrrolidin-l-yl , 2rpyrrolidon-l-yl, 2-pyridon-l-yl , 
etc.), (ix) a lower alkyl-carbonyl group (e.g. C^ 6 
.alkyl-carbonyl such, as acetyl, propionyl, > etc. ) whose 
^ . alkyl portion .may r be substituted . with ( 1 ) a . halogen 

atom, (2) a ,C A _ 3 alkylenedioxy group, ..(3) a nitro group, 
10 e (4) a cyano group, . (5) a C 3 . 6 cycloalkyl group, (6). a C u 
6 alkoxy group optionally having 1 to 3 halogen atoms, 
(7) a C. 1-6 % alkylthio group optionally having 1 to 3 
halogen atoms, (8) a hydroxyl group,. (9) an amino 
, group, (10) ; a monp-C lr s alkylamino . groups, . ( ,1 ; 1J.. a" di-C^ 
15 alkylamino group/. (12 ) a C x _ 6 alkyl-carbonyl .group , . ( ( 13 ) 
a carboxyl group, ...( l s 4 ) a Ct.^ alkoxy -c?rtonyl oc group, 
, (15) a carbamoyl group, ,(16) {} .a , : mono-Gj.v . alkylrcarbamoyl 
.- , group,-t(17) a di-pj.6 alkyl-carb^oyl i:j grqup, ,( r 18). a C 6 _, n 
aryl-carbamoyl; group,., (19 ) a ? sulf O; grpup,/ ;( 20 ) a Cj_ 6 
20i alkylsulf onyl. ;group, ( 21) a. C 6 . l0 arylxgrpup, .( 22 ) a\C 6 _, n 
a aryloxyj group ore (23) a? 5- ito.. 7rmembered; heterocyclic 
■ group -having .1 to y3 iheterp atoms -selected from 

nitrogen, . oxygen, and sulfur • in ^addition , to., carbon 
.. atoms, s^id heterocyclic group ibeing! optionally fused 
25 with a benzene ring, t (x,) a .carboxyl group ,,..,( xi ) a lower 
... F . t alkoxy-carbonyl group .{e- g.- C4-6 -alkoxy ^carbonyl such as 
: met hoxy car bony 1 , ethoxycarbonyl , ^proppxycarbpnyl , 
butoxycarbonyl, etp . ) ; , -( xii )< .rf-ormyl group which may be 
substituted with-a .5- .to 7-membered. jheterpcyplic group 
30 having 1 to 3 hetero atoms selected .from ..nitrogen ,t 
oxygen.and sulf ur ,in ; addition ?: to car ( bon ;; atoms , said 
heterocyclic group being optionally fused with a 
<t benzene ring, ( xiii ) a _ mono-C^ % . alkyl -carbamoyl group 
whose ; alkyl portion, may be 0 s,ubstituted s withn( 1) a 
35 halogen atom, (2) a C M alkylenedioxy group, t (3 ) a 
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, nitro group, ( 4) : a cyano, group, (5) a.C 3 . 6 cycloalkyl 
group, (6) a C x _ 6 alkoxy group optionally having 1 to 3 
halogen atoms, (7) a-C 1-6 alkylthio group optionally 
having 1 to 3 halogen atoms; (8) a hydiroxyl group, (9) 
5 an amino group, (10) a mono-C u6 alkylamino group, (11) 
a di-C U6 alkylamino group, (12) a Ci_ 6 alkyl -carbonyl 
group, (13) a carboxyl group, (14) a C^ 6 alkoxy- 
carbonyl 'group," (15) a carbamoyl group; (16) a raono-C M 
alkyl-carbamoyl group, (17)'* a di-C^ alkyl-carbamoyl ■ 
10 ' group, (18) a C 6 . 10 aryl -carbamoyl group, (19) a sulfo 

'group, (20) a C'^'i alkylsulf bnyl group, (21) a C 6 . 10 aryl 
group, (22) a C 6 _ 10 aryloxy group or (23) a 5- to 7- 
membefed hetierocyciic group having 1* to 3 hetero atoms 
selected from nitrogen, oxygen arid sulfur in addition 
■15 '"' to carton atoms said heterocyclic' group being 
L optionally fused" with a benzene -ring ,< ( xiv ) k an 

optionally halogen'ated C^io aryl-carbamoyl (jroup, (xv) 
iah optibhaily :, haldgenated C^.ia aryl -carbonyl " group, 
(xvi) a sulfo' group which may 'substituted with amino 
2 0 : group, (xvii) an -aryl, group (e.g. ' C 6 _ 10 ' aryl >such as * 

' ' phenyl, naphthyl , > etc. ), (xviii) an aryloxy -group (e.g. 
Cfi.io aryloxy such as phenyloxy,^ naphthyloxy, etc . ) , 
(xix) a C 2 . fi ' alkehylamino; \xx)' a ""'5- to 1 7 -member ed 
heterocyclic - group having l ' to ^ : heterb atoms selected 
25 from nitrogen;- oxygen and sulfur in addition- to carbon 
atoms/ said -heterocyclic group being 'optionally fused 
with/' a benzene ring; ( xxi) : a lower " alkoxy-carbamoyl 
"group (e.g. ; G|i^ alkdxy-carbambyl such as V: * 
r *. methoxycarbamoyi, ^thoxycarbambyly etc : ; ) > and (xxii) a 
30 : carbamoyloxy group. ' : ^ . > . . 

! ' ; The '"optionally haiogenated lower alkoxy group" 
■* and "optidnally^halogehated lower alkylthio group" 
J includes, for example," the same groups as u those 
mentioned -f or the -subs tituents } of ithe "optionally 
35 substituted aromatic group" for Ar 1 , Ar 2, and Ar 3 . 



(C) 2000 Copyright Derwent Information Ltd. 



WO 97/24325 



PCT/JP96/03820 



57 

The "heterocyclic group" of the" "optionally 
substituted" heterocyclic "groiip " ~*'f or R 3 "and" -R*~ include, 
: for example, a 5- to 11-membered (cyclic or bicyclic) 
heterocyclic group having at least one (e.g. 1 to 4, 
5 preferably 1 to .3, more preferably 1 or 2) hetero atoms 
of . 1 or 2 kinds selected from a nitrogen atom, an 
oxygen atom and 4 a ^sulfur atom inaddition to- a carbon 
atom. Examples thereof include 1-* 2-. or 
3-pyrrolidinyl, 2- or 4-imidazolinyl , 2-, 3-„or 

10 4-pyrazolidinyl, .piperidino, 2-,. 3- or 4-piperidyl, 1- 
or 2-piperazinyl , morpholinyl , non-aromatic 
heterocyclic group such as 3- or 4-azepinyl (preferably 
5- to 7-membered saturated , cyclic .amino t .group such as 
.1.- or 2-piperazinyl) and .heteroaromatic groups (e.g. 

15., .„ 2-thienyl, 3-thienyl, r 2-pyridyl, J^pyridyl, ,4-pyridyl, 

2- furyl, 3-furyl,. 4-quinolyl, 8^quinolyl, .£ - , 
isoquinolyl, pyrazinyl, 2-pyrimidinyl , 3-pyrrolyl, 2- 
imidazolyj.,.. 3-pyridazinyl, 3-ispthiazolyl , 

3- isoxazolyl , i-indolyl f 2-isoindolyl ff etc . Among 
20 them, a heteroaromatic group or a 5- to 7 -member ed 

saturated cyclic amino group is preferred. The more 
preferred one includes, for example, a 5- or 7-membered 
heteroaromatic group having 1 to 3 hetero atoms of 1 or 
2 kinds selected from a nitrogen atom, an oxygen atom 

25 and a sulfur atom in addition to a carbon atom (e.g. 

2-thienyl, 3-thienyl , 2 -pyridyl , 4-pyridyl / etc . ) and a 
5- to' 7-membered saturated cyclic amino group. 

Especially,' 2-, 3-or 4-piperidyl, l- : oF 2- 
piperaziriyl or morpholinyl is preferred'. 

30 The substitueiit which may substituted on the 

"optionally substituted heterocyclic group" "includes , 
for example, the same number of the same substituents 
as mentioned' for the "optionally substituted 

1 hydrocarbon group" for R . 

35 Preferred examples of R A is'(x) a hydirogen atom, 

(ii) a Ci-s alkyi group which may have 1 to 5 
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substituents selected from (a) a hydroxyl group, (b) an 
amino group which may be substituted with a C U6 alkyl - 
carbonyl , group, (c) a mono-C 1 . 6 alkylamino group, (d) a 
di-C^s alkylamino group, (e). a carboxyl group, (f) a C,_ 
5 6 alkoxy-carbonyl group, (g) a mono-C U6 alkyl-carbamoyl 
group, (h) a sulfo group which may be substituted with 
amino group (i) a 5- to 7-membered cyclic amino group 
which may have an oxo group or which may be substituted 
with a hydroxyl group, (j) a C^ 6 alkoxy-carbamoyl 
10 group, and (k) a carbamoyloxy group. 

(iii) a C z _6 alkenyl group, 

(iv) 'a C 6 . 10 aryl group, 

(v) a 5- to 11-membered heterocyclic groups having at 
least one hetero atoms of 1 or 2 kinds selected from 

15 nitrogen, oxygen and sulfur in Addition to a carbon 
atom, said heterocyclic group being optionally fused 
with a benzene ring, " : 

(vi) a C^s alky! group which may be substituted with a 
C^s alkyl -carbonyl group, " 

20 ( vii ) a carboxyl group which may be substituted with a 
Ci.fi alkyl group, 

(viii) a 5- to 7-membered cyclic amino group which may 
be substituted with 

(a) a C x _ 6 alkyl group optionally substituted with (a-1) 
25 a hydroxyl group, (a-2) a di-C^g alkylamino group, (a- 

3 ) a .Pi.6. alkoxy-carbonyl group or (a-4) a 5- to 7- 
membered heterocyclic group having .1. to .3 hetero atoms 
selected from nitrogen, oxygen. and sulfur in addition 
to carbon . atoms , said heterocyclic group being 
30 optionally fused with a. benzene ring, 

(b) a C 7 . l6 aralkyl group, (c) a Cj_ 6 alkyl-carbonyl 
group, whose alkyl portion may be. substituted with (c-1) 
a halogen atom, (c-2) a mono-C^ alkylamino group, (c- 
3). a C Jr6 alkoxy-carbonyl group or . (c T 4) a 5- to 7- ; 

35 membered heterocyclic group having 1 to 3 hetero atoms 
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selected from nitrogen, oxygen and sulfur in addition 
to carbon-atoms, .said heterocyclic group being 
optionally fused. with: a benzene; ring, 
(d) a alkoxy-.carbonyl group, .(e) a ..formyl group 

5 : which may. be. substituted with a 5- . to 7 -member ed 

heterocyclic group having 1 ,to, 3 hetero atoms selected 
from nitrogen, ..oxygen and sulfur in addition to carbon 
atoms, said heterocyclic group being optionally fused 
with a benzene ring, 

10 (f) a.mono-C|. 6 alkyl-carbamoyl group whose alkyl 

• ■«••■ •< v '•-•■•.* j ' - " : '• - ■* •■ 

portion^may be substituted with a halogen atom or a C,_ 

. alkyl-carbonyl .group, (g). an optionally halogenated C 6 _ 

; 10 aryl-rcarbamoyl group, (h) an optionally halogenated 

C 5 .io . aryl-carbonyl. group. o ; r ; a C 1-6 alkpxy-carbamoyl 

15 group ,. ,pr f , f f . ; , 

(ix) a C 6:10 ..aryloxy g^oup. , . 

More, pref erred .example^ of R* is. a group 



represented by ,the formula:, . t „ f 



20 




. -.i j? . 



wherein R* and R 7 independently represent (a) a 
hydrogWri "atom, (fa) 1 a" ! alkyl group optionally 
substituted with 

30 ( b-l)' J a halogen atom, (b-2) a'C lo alkylenedioxy group, 
(b-3) a ' riitro group, (b-4 ) a'cyano group," (b-5) a C 3 . 6 
cycloalkyl group , : '\ b-6 ) a Cj. 6 alkoxy grou'p optionally 
having*! to "3 halbgeh' atoms, (b-7) a aikylthio 
group optionally having 1 to 3 halogen atoms, (b-8) a 

35 hydroxyl group, (b-9) an amino group", (b-10) a mono-C M 
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alkylamino .group, (b-11) a, di-C^ alkylamino group, (b- 
r 12),aC M alkyl-carbonyl group, (b-13).a carboxyl 
group, (b-14) a : Cf_ 6 alkoxy-carbonyl group, (b-15) a 
carbamoyl group > (b-16) a mono-C^g alkyl-carbamoyl 
5 group, (b-17) a di-C^ alkyl-carbamoyl group, (b-18) a 
C 6 .io aryl- carbamoyl group, (b-19) a sulfo group, (b-20) 
a ; Cj. 6 alkylsulf oriyl : group, (b-21) a C$_ 10 aryl group, 
(b-22) a C 6 _ xo arylbxy group or (h>-23) a 5- to 7- 
membered heterocyclic group having 1 to 3 hetero atoms 

10 selected from nitrogen, oxygen and sulfur in addition 
to carbon atoms, said heterocyclic group being 
optionally fused with a ! benzerie ring, (c) a C 3 _ 6 
cycloalkyi group, (d) 'a C\l 6 alkoxy' group * optionally 
having 1 to 3 halogen atoms; (e) a Cj_ 6 alkylthio group 

15 optionally having 1 to 3 halogen atoms, (f) a C 7 . 16 

aralkyl group, (g) a hydroxy! group;' (h) an amino 

group, (i) a mono-cY-6 alkylamino igroup, (j) a di-C U6 

alkylamino group, (k) a C^' alkyl-cafbonyl group whose 

alkyl portion may be substituted with (k-1) a halogen 

20 atom, (k-2) a C M alkylenedioxy group, (k-3) a nitro 

\. . 

group, (k-4) a cyano group, (k-5) a C 3 _ 6 cycloalkyi 

group, (k-6) a C x _ 6 alkoxy group optionally having 1 to 

3 halogen atoms, (k-7) a C 1 . 6 alkylthio group optionally 

having 1 to 3 halogen atoms, (k-8) a hydroxy 1 group, 

25 (k-9) an amino group, (k-10) a mono-C U6 alkylamino 

group, (k-11) a di-C^* alkylamino group, (k-12) a C U6 
alkyl-carbonyl group, (k-13) a carboxyl group, (k-14) a 
C U6 alkoxy-carbonyl group, (k-15) a carbamoyl group, 
(k-16.) a mono r C a _ 6 alkyl-carbamoyl group, (k-17) a di-C,. 

30 6 alkyl-carbamoyl group, (k-18) a Ce. l0 aryl -carbamoyl 

group, (k-19) a sulfo group, (k-2 0) a .C 1 _ s alkylsul f onyl 
1 group, or (k-21) a 5- to. 7-membered' heterocyclic group 
having 1 to 3 hetero atoms selected from nitrogen, 
oxygen and sulfur in addition to carbon atoms, said 
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" ■ : heterocyclic group being optionally fused -with a 

benzene ring, (1) a carboxyl group, (m) a C U6 alkoxy- 
carbonyl group, (n) a forrayl group which may be 
substituted with a 5- to .7 -member ed heterocyclic group 

.5 having- 1 to .3 hetero atoms seleced from nitrogen, 

oxygen, and sulfur in addition to carbon atoms, said 
heterocyclic group being optionally fused with a 
benzene ring, (o) a carbamoyl group, (p) a. mono-C^ 
alkyl-carbamoyl group whose alkyl portion may be 

10 j substituted with (p-1 ) a. halogen, atom,. (p-2) a C^ 3 

alkylenedioxy group, (p-3) a nitro group, (t-4) a cyano 
group, 0 :(p-5) : a C 3j . 6 cycloalkyl group,.. (p r 6) a Cj_ 6 alkoxy 
/group .optionally , having 1, to 3 halogen atoms, (p-7) a 
.C^s alkylthip group optionally having 1 to 3 halogen 

15 atoms, .(pr8) a hydroxyl group, |p-9) an amino group, 
(p-10) a mono-C^ aikylamino group, (p-11) a di-C U6 
aikylamino group, (p 7 12) a. alkyl-carbpnyl group, 

,.(p-13). ; a^carbpxyl group, c J[p-14 ) d ,a. 1 .C 1 .6 alkpxy-carbonyl 

: j. group, (p r 15) ( a carbamoyl .group, : (p-16)....a : rnono-C 1 . 6 

20 alkyl -carbamoyl group, (p-17) a di^C^ alkyl-carbamoyl 

■ :i group ,v (p-18) a: C^ib ary 1 -carbamoyl group,. ^.(p- 19 ) a 

sulfp ^group? (p-20) ,a C l:6 alkylsulf onyl group, (p-21) a 
C 6 -io aryl group, (p-22) a C 6 ; 10 aryloxy ; group or (p-23) a 
5- to 7-membered heterocyclic -group having! 1 to 3 
25 hetero.;atoms selected if rom nitrogen, oxygen andfsulfur 
. in addition ;tp . carbon /atoms , said heterocyclic group 
i ; being .optionally vfused with.a benzene ring/ (q) a di- 
, C l 5 -.alkyl— .carbamoyl group whose alkyl ; .pprt ion may be 
substituted with, (q-1) .a halogen atom, , (q-2 ) a C 10 
30 . alkylenedioxy group, (q-3) a nitro. group, e(,q-4) a cyano 
group, (q-5) ,a C 3 _ 6 - cycloalkyl-i group, .-(q-Sji.a alkoxy 
group, optionally having 1 to 3 halogen atoms, (q-7) a 

■ •C U6 alkylthio group optionally- having. 1. to J halogen 
•atoms, (q-8) a 5hydroxyl groups (q-9) an amino group, 

35 (q-10) a mono-C,. 6 aikylamino group, (q-ll). a di-C us 
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alkylamino group, (q-12) a C x _ 6 alkyl-carbonyl group, 
(q-13) a carboxyl group, (q-14) a C^ 6 alkoxy-carbonyl 
group, (g-15) a carbamoyl group, (q-16) : a mono-C^ 
alkyl -carbamoyl group, (q-17) a di-C^ alkyl-carbamoyl 
5 group, (q-18 ) a ' C 6 _ 10 aryl -carbamoyl group, (q-19) a 

sulfo group, (q-20) a C x . 6 alkylsulf onyl group, (q-21) a 
C 6 -io aryl group, (q-22) a C 6 _ 10 aryloxy group or (q-23) a 
5- to 7 -member ed heterocyclic group having 1 to 3 
hetero atoms selected from nitrogen, oxygen and sulfur 
10 in addition to carbon atoms, said heterocyclic group ^ 
being optionally fused with a benzene ring, (r) an 
optionally halogenated C 6 _ J0 aryl-carbamoyl group, (s) 
an optionally halogenated C 6 _ 10 aryl-carbonyl group, (t) 
a sulfo group, (u) a Ci_ 6 aikylsu if biiyi group, (v) a C 6 _ 
15 " \q ; aryl group, (W) a C 6 . 10 aryloxy group; ' \xj a 
alkenylamino group or (y) a 5- to ~ 7-membered 
heterocyclic group having 1 ' to 3 heterb atoms selected 
'"' if rom nitrogen,* oxygen and sulfur in addition to carbon 
f atoms;- said heterocyclic group being optionally fused 
20 -with a benzene ring. - * J - - ^' 

i ^-Preferred example of R 6 and R 7 is , independently , (a) a 
hydrogen atom/ (b) a C U6 alkyl group . optionally 
substituted with 

(b-1) a hydrpxyl group, ( b-2) . a idi-C^ alkylamino ( 
25 : group, (b-3) a Cj.g alkoxy-carbonyl. group, or (b-4) a 5- 
to : 7-membered heterocyclic group having 1 to 3 hetero 
atoms selected from nitrogen; oxygen and sulfur in 
; 'addition to carbon atoms, said heterocyclic group being 
optionally fused with a benzene ring, (c) a C 7 . l6 
30 aralkyl group, (d) a C t . 6 alkyl-carbonyl group whose 

alkyl portion may be substituted with.(d-l) a halogen 
atom, (d-2) a mono-C A . 6 .alkylamino group, (d-3) a Cj_ 6 
alkoxy-carbonyl group, or (d-r.4) a 5-. to 7-membered 
'heterocyclic group having 1 to 3 hetero *a tarns selected 
35 from nitrogen, oxygen and sulfur .in addition to-carbon 
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atoms, said heterocyclic group being optionally fused 
with a benzene ring, (e) a Ci. 6 alkoxy-carbonyl group, 
(f) a formyl group which may be substituted with a 5- 
to 7 -menibered heterocyclic group having 1 to 3 hetero 
5 atoms selected from nitrogen, oxygen and sulfur in 

addition to carbon atoms, said heterocyclic group being 
optionally fused with a benzene ring, (g) a mono-C^g 
alkyl-carbamoyl group whose alkyl portion may be 
substituted with (g-1) a halogen atom, or (g-2) a C x _ 6 
10 alkyl-carbonyl group, (h) an optionally halogenated C 6 _ 
10 aryl -carbamoyl group, (i) an optionally halogenated 
Cs.io aryl -carbonyl group, or (j) a C 6 . 10 aryloxy group. 

The "lower alkyl group" of the "optionally 
substituted lower alkyl group" for R 1 is, for example, 
15 a straight-chain or branched lower alkyl group having 1 
to 6 carbon atoms, such as methyl, ethyl , propyl , 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl , hexyl, etc. t 

The "lower alkyl-carbonyl group" of the 
20 "optionally substituted lower alkyl-carbonyl group" for, 
R 1 is, for example, "an C^fi alkyl-carbonyl group such as 
methylcairbonyl , ethylcarbonyl , butylcarbonyl , etc . 

The substituent which may be present on the "lower 
alkyl group" and "lower alkyl-carbonyl group" includes, 
25 for example, the same /substituents as mentioned for the 
"optionally substituted hydrocarbon group" for R . 

Preferred examples of R include a hydrogen atom 
or a lower alkyi group (e.g. Ci_ 6 alkyl such as methyl, 
ethyl , propyl , isopropyl , butyl , ^isobutyl , sec-butyl , 
30 tert-butyl, pentyl,, hexyl, etc .).. .Among them, a 

hydrogen atom and methyl are particularly , : pref erred . 
Especially preferred for is a hydrogen atom. 
The. "nitrogen-containing heterocyclic .group formed 
by bonding R l and R 2 together with, adjacent nitrogen" 
35 is, for example, a 4- to 8-membered ring optionally 
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having at least one nitrogen atom and 1 to 3 
(preferably 1 to 2 ) ring-constituting atoms such as an 
oxygen atom, a sulfur atom, , etc . in addition to a 
carbon atom, or the 4- to 8-membered ring fused with a 
5 benzene ring. 

Examples thereof include an aromatic heterocyclic 
group (e.g. 1-pyrrolyl, 1-imidazolyl, 1-indolyl, 
1-pyrazolyl, 2-isoindolyl , 1-indazolyl , etc . ) , a cyclic 
amino group (e.g. morpholinp, piperidino,. 
10 1-piperazinyl, .1 -pyrrol idinyl, 1-pirazolidinyl , 

1- azepinyl, etc.) or the cyclic amino group fused with ( 
a benzene ring (e.g. 1-indolinyl, 2-isoindolinyl , 

1,2,3 , 4-tetrahydroquinolin-l-yl , 1,2,3, 4-tetrahydro- 
isoquinolin-2-yl, 3-benzazepin-3-yl , etc.) or a lactam 
15 or an imide group (e.g. phthalimide, succinimide, 

2- pyrrolidoh-l-yi, 2-pyridon-l-yl 2-quinolon- 1-yl , 
etc . ) ' ' : * 

The "nitrogen-containing heterocyclic group formed 
by bonding R 1 and R 2 together with' adjacent' nitrogen" 
20 may have the same substituent as that may be present on 
the "optionally' substituted hydrbcarboh group" for R 2 . 
The group fused with a benzene ring may have one or 
plurality (preferably 1 to 5, more preferably 1 to 3, 
further ihore pr'ef erabTy 1 bt 2 } d>f ^ubstituents 
25 selected from a halogen group (e.g. fluorine, chlorine, 
bromine, iodine, etc .) , a lower alkylenedioxy group 
(e.g. alkylenedioxy such as methylenedioxy , 

ethylenedioxy, etc.), 'a nitro group, a cyano group, an 
optionally halogenated lower alkyl group, an optionally 
30 halogenated lower alkoxy group, an optionally 

halogenated lower alkylthio group, a hydroxy 1 group, an 
amino group, a mono-lower alkyl amino group (e.g. 
mono-C U6 alkylamino 'such "as methylamino, ethylamino, 
propylamino, isopropylamiho , buty'lamino, etc.), a 
35 di-16wer°alkylamino group (e.g. di-Ci.i alkylamino such 
as dimethylamino, diethyl amino, dipropylamino , 
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dibutyl amino, -etc . ) , a carboxyl group, a lower 
alkocycarbonyl group (e . g . C u6 alkoxy-carbonyl such as 
methoxycarbohyl ; 'ethoxycarbonyl , propoxycarbonyl , 
butoxycarbonyi, etc. ) or a carbamoyl group in any 
5. position on the benzene ring-< r - 

The "optionally halogenated lower alkyl group, H 
"optionally -halogenated lower alkoxy : group " and 
"optionally halogenated slower alkylthio\ group " include 
the same groups as mentioned for the substituents of 
10 the "optionally substituted aromatic group" foriAr 1 , 
Ar 2 and Ar 3 '. ■ 

As 'the "nitrogen-containing heterocyclic group" of 
the "nitrogen-containing -heterocyclic group formed by 
bonding R 1 and- R* together with adjacent nitrogen, " 
15 "1-piperazinyl" ^is pref erred l*& The " 1-piperazinyl " 
•having a subst'itiient on v a nitrogen atom at the 

4 - position is preferred. ;.:■>' 

The preferred substitvient on the nitfbgen atom at 
the 4-position of the " i-piperaziriyl "includes , for 

20 example, a lower alkyl group (e.g. C{_ 6 alkyl such as 
methyl, ethyl, propyl, isopropyl, butyl , isobutyl , 
sec-butyl, -tert-butyl, pentyl, hexyl ; etc.), aryl (e.g. 
C 6 _ 14 ; aryl such as phenyl ,1-naphthyl , ::2-naphthyl , 
biphehyl; r 2-iridenyl, 2-arithryl, etc. r preferably 

25 phenyl) , 2 -pyr idyl, 3-pyridyl , > 4-pyridyl , an areLlkyl 
group' (e.g. C 7 _ l6 'aralkyl such as benzyl, 1 phenethyl, 
dlphenylmethyl , l-naph'thylmet'hyr-^^-naph^t'hylinethyl , 
' 2-diphenylethyl / 3 -phenyl propyl}' 4^phehylbutyl , 

5- phenylperityl , ' etc. > preferably' benzyl)'/ a^ phenacyl 
30 group lor a 'nicbtindyl 'group . - . .. • 

Furthermore, an aryl group, an aralkyl group, a 
phenacyl group and a nicotinoyl group may have one or 
plurality (preferably 1 to 5, more preferably 1 to 3, 
. further more preferably 5 1 or * 2.) of . substituents 
35 selected from .a . halogen atom; (e.g. fluorine, chlorine, 
bromine, iodine, etc.), a lower alkylenedioxy group 
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(e.g. Cx_ 3 alkylenedioxy such as methylenedioxy , 
ethylenedioxy, etc . ) , a nitro group, . a cyano group, 
, optionally halogenated lower L alkyl group, an optionally 
halogena ted lower alkoxy group, an optionally 
5 halogenated lower ; alky lthio group, a hydroxy 1 group, an 
amino group f ; a mono-lower alkylamino group (e.g. 
mono-C U6 alkylamino such as methylamino, ethylamino, 
propylamino , isopropylamino , buty lamino , etc . ) , a 
di-lower alkylamino group (e.g. di-C^g alkylamino such 
10 as 'dimethylamino, diethylamino, dipropylamino, < 

dibutylamino, etc.), a carboxyl group, a lower alkoxy- 
carbohyl group (e.g. Q x _ & ; alkoxy-carbonyl such as 
methoxycarbonyl,. ethoxycarbonyl , propoxycarbonyl , 
butoxycarbonyl/ ; etc.) or a carbamoyl group in any 
15 position on ; the benzene ring. 

,The "optionally halogenated lower, alkyl group," 
"optionally halogenated lower alkoxy group" and 
!: .".optionally halogenated lower alkyl thio group" include 
; > the same groups mentioned for the substituents of the 
20 /^optionally substituted aromatic group" ~f or Ar 1 , Ar z 
-.-and Ar 3 .^ • . 

. The term /'divalent .aliphatic hydrocarbon group" of 
■:. the. "optionally subs tituted divalent aliphatic 
.(hydrocarbon group optionally ^having oxygen or sulfur in 
25 .the carbon, chain" for. Q 1 and. Q 2 means a .group obtained 
by eliminating each one hydrogen (two hydrogens in 
total) bound; to the same or different carbon atoms from 
the. saturated or unsaturated aliphatic hydrocarbon and 
preferably have not more than 6. carbon atoms . Specific 
30 examples thereof . include the following:. . X: 

,(i) a Ci_ s alkylene group . (e. t g. -CH 2 -, -(CH 2 ) 2 -, 
■-(CH a )j-v -(CH 2 ) 4 -, t --(CH 2 )3- f -(CH 2 ) 6 -, etc.). 

(ii) a C 2 - 6 alkenylene ' group (e.g.c -CH=CH-, 
-CH=CH-CH 2 - , -CH 2 -CH=CH-CH 2 - J - ( CH 2 ) 2 -CH=CH-CH 2 - , 
35 -(CH 2 ) 2 -CH=CH-(CH 2 ) 2 -, - ( CH 2 ) 3 -CH=CH-CH 2 ^ etc.) 
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(iii) a C 2 _6 alkynylene group (e;g. 
:: ~ -C^C-, -CsC-CH 2 - / -CH 2 -CsC-CH 2 -, 

-(CH 2 ) 2 -CsC-CH 2 -, -(CH 2 ) v 2 -CsC-(CH 2) 2-, 
-(CH 2 ) 3 -C=C-CH 2 - ,etc). 
5 - 

Preferred one is a- C x ^ alkylene group and 
particularly preferred one is a n C i0 alkyliene group. 

These groups may have an oxygen atom or an 
optionally oxidized sulfur atom in the carbon atom, or 
10 any carbon atom may be substituted with an oxo group or 
a thioxo group in the carbon chain. 

For example/ a group represented by the formula 
-(CH 2 )a-T-(CH 2 )m- [ wherein : T is a 'bond, ah oxygen atom 
or an optionally oxidized sulfur atom; and a and m 
15 independently represent an integer of 0 to 5 and the 
total of them is 1 €6 6). ' 

Preferred' examples of Q L and Q 2 is a C U6 alkylene 
group optionally having an oxo group, for example, 
-CH 2 -, -(CH 2 ) 2 -, -(CH 2 ) 3 -, -(CH 2 )<-, -(CH 2 ) 2 CO-, -CH 7 CO-, 
2 0 -CO-, etc. 

Preferred examples of Q 1 is a alkylene group 

optionally having an oxo group, for example, -CH 2 -, 
-(CH 2 ) 2 -, -(CH 2 ) 3 -, -(CH 2 ),-, -(CH 2 ) 2 C0- and-CH 2 C0- . 
Particularly preferred are -CH 2 -, -(CH 2 ) 2 -, -(CH 2 ) 3 -, 
25 -(CH 2 ) 2 C0- ,and ^CH 2 CO- . ; Among theip, .-(CH 2 ) 3 - is commonly 
used . .... - . 

Preferred examples of Q 2 are -CH 2 -, -(CH 2 ) 2 -, 
-(CH 2 ) 3 -, -(CH 2 ) 6 -, -(CH 2 ) 2 CO-, -CH 2 C0- and -CO-. 
Particularly preferred are -CH 2 -, -(CH 2 ) 2 - and -(CH 2 ) 3 -. 
30 Among them, -CH 2 - is commonly used. 

The divalent aliphatic hydrocarbon group may have 
ether oxygen or sulfur in the carbon chain, and 
examples' thereof '< include' -CH 2 -0-CH 2 - ; -CH 2 -0-CH 2 -CH 2 - , 
-CH 2 -CH 2 -0-CH 2 -CH 2 - , - (CH 2 ) 2 -CH 2 -0-CH 2 -CH 2 - , 
3 5 ( CH 2 ) 2 -CH 2 -0-CH 2 - ( CH 2 ) 2 - , ( CH 2 } 3 -CH 2 -0-CH 2 ^CH 2 - , 



(0 2000 Copyright Derwent Information Ltd. 



WO 97/24325 PCT/JP96/03820 

68 

-CH 2 -S-CH 2 -, -CH 2 -S-CH 2 -CH 2 -, -CH 2 -CH 2 -S-CH 2 -CH 2 - , 
-(CH 2 ) Z -CH 2 -S-CH 2 -CH 2 -, (CH 2 ) 2 -CH 2 -S-CH 2 -(CH 2 ) 2 -, -(CH 2 ) 3 - 
CH 2 -S-CH 2 -CH 2 -, etc. A sulfur atom may be sulfoxide or 
sulfon. ; 

5 The "optionally substituted monocyclic or fused 

nitrogen-containing heterocyclic ring" represented by 
a group of the formula: 

.— NOZ 



10 



15 



20 



35 



may have 1 or 2 unsaturated bonds and represents a 
monocyclic 4- to 9-membered ring or bicyclic 6- to 
14-membered ring optionally hawing 1 or 2 substituents 
in any position other than N and Z. 

, |The preferred "monocyclic nitrogen-containing 
heterocyclic ring" of the "optionally . substituted 
monocyclic nitrogen-containing heterocyclic ring" 
includes, for example, the following: 



-o- . -a' . -0;.-c 






25 1 " : ' 

(wherein Z has the same meanings as defined above; 

and represents a single bond or a double bond) . 

Among them, 

30 -N^J -N^~V -N^2- or ^^J^ 

is preferred . 



Especially, — N y ,Z— is preferred. 

These monocyclic nitrogen-containing heterocyclic 



r 
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ring may be fused with a 3- to 10-membered cyclic 
hydrocarbon group, for example, a lower cycloalkane 
group (e.g. C 3 . 8 cycloalkane such as cyclopropane, 
cyclobutane, cyclopentane , cyclohexane, etc . ) , a lower 
5 cycloalkene group (e.g. C 3 . 6 cycloalkene such as 

cyclopropene, cyclopentene, cyclohexene, etc.) or an 
aryl group (e.g. C 6 . 10 aryl such as. benzene, setc . ) to 
form a bicyclic 6- to 14-membered nitrogen-containing 
heterocycle. Among \t hem, pyrrolidine, piperidine, 
10 azepine or one of these three groups fused with a 

benzine ring are preferred. Particularly preferred is 
piperidine. . ; . j 

Examples of the substituent which ,may present on 
the monocyclic or fused nitrogen-containing, , 
15 heterocyclic- ring include. an optionally substituted 
✓lower alkyl group (e . g. C x _ 6 alkyl such, as methyl , 
-ethyl, propyl, ; ispprppyl, butyl, isobutyl, sec-butyl, 
tert-butyl , pentyl , ; hexyl , etc . ) , an optionally 
-substituted lower alkoxy group (e.g. C x ^ 6 alkoxy such as 
.20 methoxy,, ethpxy,' propoxy, isoprppoxy, n-butoxy, 
... isobutoxy, . sec-bu,toxy , tert-butoxy , etc> } , v an e 
optionally .. substituted lpwer alkyl thio . grpiJip^ (e . g . C,_* 
alkylthip such as, methyl thio, ethyl thio, propyl thio, 
. w.isopropylthio,: n-butylthio, .isobutylthio, r . : : 
25 sec-butyl thio, . tertrbutylthio , /r| et;c . ), a hydroxyl group, 
an amino group, a monor.lpwer alkylamino grpup ? (e.g. 
mpno-C^ .alkylamino such as. methylaminp ,.. ethylamino, 
; s propyl amino, . isoprqpylaminq,, : butyl.araino, etc • ) r a 

di-lq.wer .alkylamino :group (e.g. di-C^ 6 :alkylamino such 
30 ... as dimethylamino,. diethylamino dipropylaminp , {; 

dibutylamino, etc . ) , a lower alkyl-carbonyl ^group (e.g. 
V C^ 6 alkyl-carbonyl such as acetyl , propionyl, ,etc .) , a 
, carboxyl group, a lower alkoxy-carb.onyl group t ( e . g , C X . A 
alkoxy-carbonyl . such , as. ^methoxycarbonyl , . ; ^ ■■ L , 
35 ethoxycarbonyl, pr.opoxycarbonyi , b.utoxycarlponyl , etc.), 
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a carbamoyl group, a mono-lower . a lkyl -carbamoyl group 
(e.g. mono-C,. 6 alkyl-carbamoyl .such as methylcarbamoyl , 
•ethylcarbamoyl, etc . ) , a di-lower alkyl-carbamoyl group 
(e.g. di-C U6 alkyl-carbamoyl such as. dimethylcarbamoyl , 
5 diethylcarbamoyl , etc ; , ) , an ary 1-carbamoyl group (e.g. 
C 6 . 10 aryl-carbamoyl such as phenylcarbamoyl, 
naphthylcarbamoyl, etc . ) , a sulfo group, a lower 
alkylsulfonyl group (e.g. C U6 alkylsulf onyl such as 
methylsulf onyl, ethylsulfonyl , etc . ) ., • an aryl group 
!0 (C 6-l ; o aryl such as phenyl , naph thy 1 , etc.) or an 

aryloxy group- (e^g. C 6 „ i0 aryloxy such as phenyloxy, 
naphthyloxy, etc.). 

The substituent which may present oh the 
"optionally substituted lower alkyl group, "optionally 
15 ' substituted lower alkoxy* group" : aria "optionally 
substituted' lower alkylthio' group" include, "for 
examples, a lower alkoxy group r (e. g; Ci. 6 alkoxy such as 
methoxy, ethoxy, propoxy; isbpropoxy, n-butoxy, 
isobutoxy, sec-butoxy, tert-butoxy , etc . ) > a lower 
20 alkylthio group " (etg. Gj-j 6 ialkylthib - such* as methyl thio, 
ethylthio, prbpylthio, is6piropylthlo> n-butylthio, 
isobiitylthio^ -sed-butylthio, tert-butylthio> etc . ) , a 
hydroxy! : group,- an aniino group, a mono-lower alkylamino 
group f (e vg i <moho-C U 5 alkylamino such as ^methylamino , 
25 ethylamino^ propylamine, ;, i ! sopropylaminb; butyl amino ', 
etc; ) > a f di-lower alkylamino group (e . g . di-C,. 6 
alkylamino "'such' as 1 dime thy 1 ami rib, diethylamirio, 
dipfbpyl amino/ dibutylamirio , etc - ) / a lower alkyl- 
carbonyl group (e.g. C { : 6 -alkyl-carboriyl -such as acetyl, 
30 propibnyl, 'etc . )*, 'a ' car boxy I s group; 1 ai 'lower alkoxy- 
carbonyl group r '(e . g . C U6 alkoxy-carboriyl such as 
methbxycarbbnyl , ethoxycarbonyl , propoxycarbony 1 , 
butoxycarbonyl , 1 "etc .*")',• a carbamoyl group; ai mono-lower 
alkyl-carbamoyl' grbWp (e;g. mond-C U 6 j alkyl-carbamoyl 
35 such 3 as methylcafbambyl, ethylcarbamoyl, etc.), a 
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di-ibwer alkyl-carbamoyl group (e.g. di-C^ alkyl- 
carbamoyl such as dimethylcarbamoyl , ' diethylcarbamoyl , 
etc. , ) /"an aryl -carbamoyl- group (e.g. C 6 _ 10 aryl- 
5 carbamoyl such as phehylcarbamoyl > naphthylcarbamoyl , 
5 l etc . ) , a sulf o group, an alkylsulf onyl group(e.g. C,_ fi 
' alkylsulf onyl such as methylsulfonyl, ethylsulf onyl , 

etc.), an aryl group (C 6 . 10 aryl such as phenyl , 
haphthyl, etc.) or an aryloxy group (e.g. C 6 ^ 10 aryloxy 
suchas phenyloxy, naphthyloxy, etc \ ) : 
10 Z is, for example; the following: 

[1] ''An optionally substituted 1, 2-pheYiylene , 
[2 J r A group of the formula: 1 ~ 

- , : >N-(GHa) n -Ar 3 ,n - 

• 15 • ■ ■ \* ; . ; ■ ■ *: • ir • • . ' -ioo : 

[wherein Ar 3 has the same meanings as defined 
--above; and n is an integer of 0- to 3],« 
[3] A group of the formula: 

20 >c< Y 

[wherein Ar 3 and n have the same meanings as 
defined 1 above; and Y is an' 'hydrogen atom, an optionally 
halogenated lower alkyl group, . an\ optionally 

25 halogenated lower alkoxy group; an optionally 

halogenated lower alkyl thio group, a hydroxy 1 group, a 
cyano group, an aikyi-carbonyl group (e.g. C l-6 alkyl- 
carbonyl such as acetyl, propionyl, etc.), a lower 
alkyl-carbonyloxy group (e.g. alkyl-carbonyloxy 

30 such as acetyloxy, propionyloxy , etc v) , a * if ormylarriino 
group, an amino group, a mono-lower alklylamino group 
(e.g. mono-Cx.6 alkylamino such as methylamino , 
ethylamino, propylamino , isopropylamino, butylamino, 
etc.), a di-lower alkylamino group (erg: di-C^ 

35 alkylamino such as dimethylamino, diethylamino, 
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dipropyl amino, dibutylamino, etc . ) , a carboxyl group, a 
lower alkoxy-carbonyl group (e.g. C^s alkoxy-carbonyl 
such as methoxycarbonyl , . ethoxycarbonyl , 
propoxycarbonyl , : - butoxycarbonyl , etc . ) or a lower 
5 alkyl -carbonyl amino group .(e.g. C U6 alkyl-carbonylamino 
such as acetylamino, propionyl amino, etc.) ("optionally 
halogenated : lower alkyl , " "optionally halogenated lower 
alkoxy",and "optionally halogenated lower , alkyl thio " 
have the same meanings as mentioned for the 

10 substituents of the "optionally substituted aromatic 
group" for Ar 3 ] ( Preferred examples of Y include 
hydrogen atom, a hydroxy 1 group, a cyano group, a C 1-6 
alkoxy group, an amino group and a mono-C^g alkylamino 
group and, among them, a hydrogen group, a hydroxyl 

15 group, an amino group and a mono-C^ alkylamino group 
are preferred. Particularly preferred are a hydrogen 
atom and a hydroxyl group. A hydroxyl group ..is 
commonly used.) 

[ 4 J A group of the formula: 



20 



V-(CH 2 ) n -Ar 3 



[wherein Ar 3 and n have the same meanings as 
def ined ; above. ] , or 
25 >(5] A group of the formula: , 



)€=CH-(CH 2 ) n -Ar* 



(wherein Ar 3 and n have the same meanings as 
30 defined above.] 

Preferred example of n is an integer of 0 to 2 . 
More preferred is 0 or 1.. Among them, 0 is 
particularly preferred. . 

Among them, preferred example of Z include a group 
35 of the formula: 



(0 2000 Copyright Derwent Information Ltd. 



WO 97/24325 



73 



PCT/JP96/03820 



10 



25 



^ N (CH 2 ) n -Ar 5 

[wherein Ar 3 and n have the same meanings as 
defined above; and Y is a hydrogen atom or a hydroxyl 
group, preferably a hydroxyl group] . 

In the case that 2 is' a 1 , 2-phenylene group, 
examples of the ring represented by the formula: 

N.-.Z 

include the following: 



15 u^uj. 'UU. w:ix?-Lu. 

CO- CO'COOO- tX» - CO 



20 ' ->y 

■Among them; 









or 




is .preferred . :> . 
30 In the case that Z- is a group represented by the 

formula: 

y X (CH 2 ) n -Ar 3 • 

35 [wherein Ar and n have the same meanings as 

defined above; and Y is a hydrogen atom or a hydroxyl, 
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preferably a hydroxyl group J , the most preferred 
examples of the ring : represented by the formula: 

. include a group represented by tl t he formula : 



•Ar 3 



[wherein Ar 3 has the same meanings as defined 
above ] . 

The substituent which may be present on. the 
15 "1, 2-phenylene" includes,; for example, the "same 

substituents as mentioned for the substituents of the 
"optionally substituted aromatic group".. ^Preferred 
. examples thereof include a halogen atom (particularly 
preferably fluorine, chlorine), a lower alkylendioxy 
20 group (e.g. C 1-3 alkylenedioxy such as methylenedioxy , 
ethylenedioxy , etc.), a nitro group,, a cyano group, an 
optionally halogenated lower alkyl group or an 
optionally : halogenatecl lower ! alkoxy group. 

The "optionally halogenated lower alkyl group" and 
25 "optionally halogenated lower alkoxy .group!' include the 
same groups. as; mentioned for the* substituents of the 
"optionally substituted aromatic group" for Ar 1 , Ar 2 
and Ar 3 . 

Preferred compound (I) or a "salt thereof is one 
30 wherein Q 1 is -CH 2 -> -(CH 2 ) 2 -, -(CH 2 ) 3 -, -(CH 2 } 4 - or 
-<CH 2 ) 2 CO-; 

Q 2 is -CH 2 -, -<CH 2 ) 2 -, -(CH 2 ) 3 -, -(CH 2 ) ft , -CO- , 
-CH 2 CO- or -(CH 2 ) 2 CO-;., 

Ar 1 and Ar 2 independently represent phenyl, 
35 4-chiorophenyl, 4-f iuorophenyl , 2-pyridyl, 3-pyridyi or 
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4-pyridyl; 

a group of the formula: 



is 



-N Z- -N Z- or v fK x Z' 



wherein Z is a group of the formula 

>N-(CH a ) n -Ar 3 ; 

[wherein Ar 3 is a C 10 alkyl group optionally 
subs tituteci' with 1 to 3 halogen atoms \ a Cjo 'alkoxy 



group substituted with 1 to 3 halogen atoms or a phenyl 
group optionally substituted with a halogen atom 
(preferably chlorine, fluorine) (e.gl phenyl, 
4-chlorophenyl , 4-f luorophenyl , 4-meth6xyphenyl , 
3,5-dichiorophenyi7 3 , 5-dif luorophenyl ; - 

4-trifiuorbmethylph^ etc\ j , 2-pyridyl ; 3-pyridyl or 

4-pyridyl; and'n is an integer of 6 to"" 3 J', 

yV \CJU) n -Ar 3 . , : 
[wherein Ar 3 and n have the same' meanings as 
defined above; and Y is a hydrogen ' atom, a hydroxy 1 
group'/ an amino group" or k morio-C^ alkylamino group 
(particularly a hydrogen atom and a * hydro xyl group are 
preferred)] or 

\-(CH 2 ) n -Ar 3 

[wherein Ar 3 ' has the same meanings" as* p def ined 
above ] ; 
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R 1 is a hydrogen atom or methyl; 
R 2 is (1) an C x _ 6 alkyl group which may be 
substituted with a C x , 6 alkoxy-carbonyl group, a 
carboxyl group , a C 1-6 alkyl-carbonyl group or a formyl 
5 group, or (2) an acyl group represented by -(C=0)-R*, 
-S0 2 -R\ -SO-R 4 , -(C=0)NrV or -(C=0)0-R*; 

R is a hydrogen atom or a C 10 alkyl group such as 
methyl, ethyl, propyl , isopropyl , etc.; and 

4 

R is a hydrogen atom, a lower alkyl group (e.g. 
C t _ 6 alkyl such as methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, sec-butyl , tert-butyl, pentyl , hexyl , 
etc.), a lowesr alkenyl group (e.g. C 2 - 6 alkenyl such as 
vinyl, allyl, isopropenyl, etc.), a lower alkyl- 
carbonyl group (e.g. C U6 alkyl-carbonyl such as acetyl, 
15 . prqpionyl, butyryl , etc . ) , a carboxyl group, a lower 

alkoxy-carbonyl group (e.g. C N6 alkoxy-carbonyl such as 
methoxycarjponyl , ethoxycarbonyl , propoxycarbonyl , 
butoxycarbonyl, etc . ) , a mono-lower alkylaminocarbony 1 
9 r ,9uP s . ( e ??-._ mono-Ci_ 6 alkylaminocarbonyl such as 
20 methylaminoparbonyl, ethylaminocarbonyl , 

propylaminocarbonyl, butylaminocarbonyl , etc.), a 
di-lower aikylaminocarbonyl group (e.g. di-Cj_ 6 
alkylaminocarbonyl such as dimethylaminocarbonyl , 
diethylaminocarbonyl , dipropylaminocarbonyl , 
25 dibutylaminocarbonyl, etc.), a C 5 _ 10 aryl group 

(preferably phenyl), .or t a 5- to 7-membered cyclic amino 
group ^(preferably ,2 -piperidyl, 3-piperidyl, 
4-piperidyl, 1-pyrrglidinyl , 3-pyrrolidinyl , 
, 2-piperazinyl, etc . ) . . 
30 The "lower alkyl group , " "lower alkenyl group," 

"lower alkyl-carbonyl group," "carboxyl group," "lower 
alkoxy-carbonyl group," "mono-lower alkylaminocarbonyl 
group, "di-lower alkylaminocarbonyl group" and "5- to 
7-membered eye lip amino group" . for R 4 may have 1 to 3 
35 substituents on any carbon atom. The substituent 
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include, for example, (i) a halogen atom (e.g. 
fluorine, chlorine , bromine., iodine," "etc. )V (ii) a 
lower alkylenedioxy group (e.g. C 10 alkylenedioxy such 
as methylenedioxyj ethylenedioxy, etc.)/ .(iii) a nitro 
5 group, (iv) a cyano group, (v) a C^s alky 1 group 

optionally substituted with (1) a halogen atom, (2) a 
c; 0 alkylenedioxy group, (3) a nitro group, (4) a cyano 
gxroiip, (5) a C 3 1 6 cycloalkyl group,' (6) a C,_ 6 alkoxy 
group optionally having 1 to 3 halogen atoms, (7) a C,. A 

10 alkylthio group optionally having 1 to 3 halogen atoms, 
(8) a hydroxyl group, ( 9 ) an amino group, (10) a mono- 
cle 'alky lamino group, (11) a di-C^g alkylamino group, 
(12) a C{_ 6 afkyl-carbohyl group, (13) a r carboxyl group, 
(14) a -C x . 6 l alkoxy-carbony regroup, ( 15 j a carbamoyl 

15 group, ( 16 ) a" m6nd-Ci! 6 ' alkyl -carbamoyl group, (17) a 
di-C u6 aikyi-carbamoyi group, (18) a C 6 . l0 aryl- 
carbamoyl group, (19) a sulfo group, 1 (20) a Cl 6 
alkylsulfonyl group, (21) a C 6 . l0 'aryl group, (22) a C 6 . ln 
aryloxy group or (23) a 5- to 7-membered heterocyclic 

20 group having 1 to 3 hetero atoms selected from 

nitrogen, oxygen and sulfur in addition to carbon 
atbins, said heterocyclic group being optionally fused 
with a ; benzene ring, (vi) a C 3 . 6 cyclbalkyl group, (vii) 
an optibnaily ; halogehated lower Alkoxy 'group (e.g. 

25 optionally 'halogbiiated C^g alkoxy such r as methoxy, 
dif lubromethdxy, trif luoromethoxy'; ethbxy, ' 
2,2,2-trifluororaethbxy', propoxy, isopropoxy , butoxy, 
"4 , 4 , 4-trif I'ubrobutbxy, isobutoxy/ sec~bu€b'xy , 
perityloxy , hexyldxy, etc .), - ,; (viii ) an* optionally 

30 haldgenated lower alkylthio" group "(e/g/ optionally 
halogenated C^" alkylthio ^ such* as methyltiKio, 
dif luordmethylthio, trif luoromethylthib, ethylthio, 
propylthio, isopropylthio, butylthio', ^' 
4,4;4-triflu6robutyithio, pentylthio, hexylthio, etc.), 

35 (ix) a C 7 . 16 aralkyl group, (x) a hydroxy! group, (xi) 



(C) 2000 Copyright Derwent Information Ltd. 



WO 97/24325 



78 



PCT/JP96/03820 



10 



an amino group, (xii) a mono-lower alkylamino group 
. (e.g. mono-Ci.s alkylamino such as methylamino, 
ethy-l amino, propylamino, isopropylamino, butylamino, 
etc-)/ ( xii f) a di-lower alkylamino group (e.g. di-C^ 
alkylamino such as diraethylamino, diethylamino, 
dipropylaroino, dibutylamino, etc.)f.(xiy) 5- to 
7 -numbered cyclic amino group .optionally having a 
hydroxyl group or an oxo group (e.g. morpholino, 
piperazin-l-yl, piperidiiio, pyrrplidin-l-ryl , 
2-pyrrolidon-l-yl, 2-pyridone-l-yl , etc,), ,(xv) a lower 
alkyl-carbonyl group (C U6 alkyl-carbonyl such as 
.acetyl, propionyl, etc.), whose alky 1 portion may be 
substituted with (1) a halogen atom, (2) a C 10 
. .. .alkylenedioxy group, (3) a nitro group, (4) a cyano 
15 gzroup, (5) a C 3 _ 6 cycioalkyl group, (6) a Ci r6 alkoxy 

group optionally having 1 to 3 halogen atoms, (7) a C,_* 
alkylthio group optionally having 1 to 3 halogen atoms, 
(8) a hydroxyl group, (9) an amino group, (10) a mono- 
c i-6 alkylamino group, (11) a di-Cj_ 6 aikylkmino group, 
20 (12) a C^ 6 alkyl-carbonyl group, (13) a carboxyl group, 
(14) a C U6 alkoxy-carbonyl group, (15) a carbamoyl 
„. group, (16) a mono-C U6 alkyl-c^rbamoyl group, (17) a 
4i-C U6 alky 1 -carbamoyl group,. (18). a C 6 . 10 : aryl- 
carbamoyl group, ( 19 ) a sulf o group^, ( 20 ) a .Cj. 6 
25 ^^l^yl^sulfonyl . group, (21) a C 6 . ip aryl group,. ( 22 ) a C 6 . l0 
aryloxy group or (23) a 5- to 7 -membered heterocyclic 
9 r .°HP. having 1 to 3 heterq, atoms , selected from 
nitrogen, oxygen and sulfur : ,in addition to. carbon 
atoms, said heterocyclic group, being optionally fused 
30 with a benzene ring, (xvi) a carboxyl group, .( xvii ) a 
lower. -alkpxy-carbpnyl group (e.g. ,C ;1 _ 6 alkoxy-carbonyl 
such as methoxycarbonyl, ethoxycarbonyl , 
propoxycarbonyl, butoxycarbonyl etc.), (xviii) a 
foj^yl. group, which may be : substituted with, a. 5- to 7- 
35 membered heterocyclic group having 1 to 3 hetero atoms 
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selected from nitrogen; oxygen and sulfur in addition 
to carbon' atoms, said heterocyclic group being 
optionally fused with a benzene ring, (xix) a carbamoyl 
group, (xx) a mono-lower alkyl-carbamoyl .group (e.g. 
5 mono-C u6 alkyl-carbamoyl such . as methylcarbamoyl , 
ethylcarbamoyl, etc.) whose alkyl portion may be 
substituted -with (1) a halogen atom, (2) a 
alkylenedioxy group, (3) a nitro group, (4). a cyano 
. group, (5) a C 3 . 6 cycloalkyl group, (6) a C L . 6 alkoxy 
^ 10 group optionally "having ! 1 to 3 halogen atoms, ( 7 ) a C|_ 6 

alkylthio group optionally having 1 to 3 halogen atoms, 
1 (8) a hydroxyl groups (9) an amino group, 1 ([ 1 G ) a mono- 
Chalky 1 amino group, (ll)^a di-Cii 6 alkylamino group, 
(12) a Ci. s ' alkyl -carbonyl group, (13) a carboxyl group, 

15 (14 ) *'a *C{:i alkbxy-carbonyl > group, : ( 15 ) a carbamoyl 
:f: ' ' 'group, ( 16 ) a moho-Ci_ fi alkyl-carbamoyl group, ( 17 ) a 
di^Cui alkyl-carbamoyl group; (18) a C 6 . l0 aryl- 
cartiamoyl group/ (19) a 'suifo group, (20) ? 'a i 'C l . 6 
alkyl s ill fon^l group; (21) a C 6 _i 0 kryl r group, (22) a C 6 . 10 

20 'aryloxy group or (23) a 5- to 7 -m^mbereci heterocyclic 
group having 1 : to ? *3 hetero atoms J s4lecfced :> frbm 
' nitrogen, oxygen and sulfur" in addition to carbon 

atoms r said heterocyclic ' group being "optionally fused 
( with a benzene ring/^(xxi) di^ower ? alkyl-carbamoyl 

25 group' {e .g. di'-Ci;^ alkyl -car bambyi sudh - as 

dimethylcarbamoyl, diethylcarbaimoyl ; etc . , ) : whose alkyl 
portion^ may be Substituted 'with. (1) a halogen atom, (2) 
a C 10 alkylenedioxy group, (3) a nitro group, (4) a 
cyano group; (5 ) ra C^i 'cycloalkyl "group, (6) a C U6 

30 alkoxy group optionally having 1 to 3 halogen atoms, 
(7) a Cj.6 alkylthio group optionally 'haying- Is to 3 
halogen atoms , {?( 8 ) a hydroxyl group, (9) an amino 
group, (10) a niono-C^ alkylamino group, (11) a di-C 1-6 
alkylamino group, (12) a C,_ 6 alkyl-carbonyl group, (13) 

35 a carboxyl group, (14) a C u6 alkoxy-carbonyl group, 
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(15) a carbamoyl group, (16) a mono-C U6 alkyl-carbamoyl 
group, (17) a di-C^ alkyl-carbamoyl group, (18) a C 6 ., 0 
aryl -carbamoyl group > (19) a sulfo group, .(20) a C N6 
alkylsulfonyl group, (21) a C 6 _ 10 aryl group, (22) a C 6 . f0 
aryloxy group or (23) a 5- to 7-membered heterocyclic 
group having 1*-. to 3 hetero atoms selected from 
nitrogen, oxygen and sulfur in addition to carbon 
atoms, said heterocyclic group being optionally fused 
with a benzene, ring, (xxii) an aryl -carbamoyl group 
(e..g.:,C 6 _ 10 aryl -carbamoyl such as . phenylcarbamoyl , 
. naphthylcarbamoyl, etc . ) , , (xxiii ) a sulfo . group, (xxiv) 
a: lower alkylsulfonyl. group (e.g. C^... alkylsulfonyl 
such -as methylsulfonyl, ethylsulf onyl , etc . ) > (xxv) an 
aryl groups (C 6 . 10 . aryl such: ,as phenyl, naphthyl, etc. ) , 
15 - (xxvi) an aryloxy group (e.g. C 6 . J0 aryloxy . such as 
phenyloxy, ^naphthyloxy , etc.), (xxvii) a. s.ulf amoyl 
group, (xxviii) a mono-lower alkyl-sulf ainoyl^ group 
(e .g., C U6 alkyl-sulf amoyl such as methylsulf amoyl , 
. ethylsulf amoyl, etc.), (xxix) a di-lower, alkyl- 
20 , su If amoyl : group (e.g. di-C^g alkyl-sulf amoyl such as 
dijnethylsulf amoyl , diethylsulf amoyl , ,etc • ) , (xxx) a 
lower alkpxy-carbamoyl group (e.g. C x „ 6 alko^y-carbamoy 1 
such as me thqxycarb amoyl , v ethoxyparbamoyl , .. etc . ) , and 
; (xxxi) a carbamoyloxy group. . - { 

25 . .More preferred is a compound wherein Q 1 is -CH 2 -, 

-(CH 2 ) 2 -,or ; - i (.CH 2 ) 3r ; . _ ti 

Q 2 is -CH 2r , .-(CH 2 ) 2 -, . T (CH 2 ) 3 - , ,,-CH 2 CO- ..or 
-(CH 2 ) 2 CO-; 

Ar l and Ar 2 independently represent phenyl or 

30 , 2-pyridyl; 

a group of» /the. formula: , 

I* 

, .... .. .. ..... -Hf.-.Z 

• • . O ■ ■ ••- • 

35 is . 
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15 



-N^T -ff^Z- -fT^V ~ or 



wherein Z is 
a group of the formula: 



>N-(CH a ) n ^Ar 3 



[wherein Ar 3 is a phenyl group optionally 
10 substituted with 1 to 3 (preferably 1 or 2) halogen 
atoms (preferably chlorine, fluorine) (e.g. phenyl r 
4-chlorophenyl, 4^f luorophenyl , 3 , S^dichlorophenyl , 
3,5-difluorophenyl, etc.) or 2-pyridyl ; and n 
represents 0]; 



^(CH 2 > n -Ar 3 



[wherein' Ar 3 and n have the same meanings as 
defined above; and Y is a hydrogen atom or a hydroxy! 
20 group J or 

vC-(CH 2 ) n -Ar 3 

[wherein Ar 3 and n have the same meanings as 



^ 25 defined aboye]; 



R 1 is a hydrogen . a torn or : methyl; . 

R 2 is an acyl group represented by. -(C=0)-R , 
-(C=0)NR 3 -R* or -(C=0)0-R*; 

R 5 is a hydrogen atom; and 
30 R* is a hydrogen atom, an optionally substituted 

lower alkyl group (e.g. alkyl such as methyl, 

ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
tert-butyl, pentyl, hexyl, etc.)/ a carboxyl group, a 
lower alkoxy-carbonyl group (e.g. C u6 alkoxy-carbonyl 
35 such as methoxycarbonyl , ethoxycarbonyl , 
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propoxycarbonyl, butoxycarbonyl , etc.), a phenyl group 
or 1-piperazinyl . 

The "lower alkyl group" for R 4 may have 1 
substituent on any carbon atom. The substituent 
5 include, for example, a hydroxyl group, an amino group, 
a di-lower alkylamino group .(e.g. di-C^ .alkyl amino 
such as dimethylamino, diethylamino, dipropylamino , 
dibutylamino, etc.), a 5- to 7-membered cyclic amino 
group optionally having a hydroxyl group or an oxo 
10 group (e.g. morpholino, piperazin-l-yl piperidino , 
pyrrolidin-l-yl, 2 -pyrrol idon- 1-yl , 2-pyridone- 1-yl , 
..etc .), a lower alkyl-carbonyl group (C t . 6 alkyl-carbony i 
■ such as acetyl, propionyl, etc..),, a carboxyl group, a 
lower alkoxy-carbonyl group (e.g. .C 1 . C: .alkoxy-carbonyl 
15 such as methoxycarbonyl, ethoxycarbonyl , 

propoxycarbonyl, butoxycarbonyl, etc.), a sulfamoyl 
group, a mono-lower alkyl-sulf amoyl group (e.g. 
mono-Cj.6 alkyl-sulf amoyl such as methylsulf amoyl , 
-ethyl su-lf amoyl, etc . ) or a di-lower. alkyl-sulf amoyl 
20 group (e.g. di-C 1-6 alkyl-sulf amoyl such as , 
dimethyl sulf amoyl , diethylsulf amoyl , etc.) . 

Particularly preferred is a compound wherein Q l is 
-(CH 2 ) 3 -; 

Q 2 is -CH 2 - or -(CH 2 ) 2 -; 
25 Ar 1 is a phenyl group or 2-pyridyl; 

Ar 2 is a phenyl group; 
a group of the formula: 

— N--.Z 



30 



is 

a group of the formula: 



-N Z- 



35 
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wherein Z is 
a group of the formula: 



>c<- Y 

^ x (CH 2 ) n -Ar' 



5 [wherein Ar 3 is 4-chlorophenyl? n is 0; and Y is 

hydrogen- atom or a hydroxy 1 group ] ; 
R 1 is a hydrogen atom; 
' R 2 is an acyl group represented by -(C=0)-R 4 , 

-(00)NR 3 -R V or -(C=0)0-R 4 ; 
10 R 3 is a hydrogen atom; and 

R* is a (1) hydrogen atom or (2) a lower alkyl 
group (Ci.i alkyl such as methyl , ethyl , propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl, hexyl, etc.) optionally "having one substituent 
15 selected front (a) i hydroxy 1 group, (b) a 5- to 

17-membWred cyclic > r '^ind^group^optibnally having (b-1) a 
hydrbxyl group or (b-^2) an oxo group (e.g mo rpho lino , 
piperzin-l-yl, piperidino, pyrrolidine 1-yl ; 
-: 2-pyrrolidon-l-yl, 2-pyridon-l-yly etc . .) or (c) a 
20 >• sulfamoyl group. ; v . 

■ ... In f addition,-* pref erred compound ,is one wherein 

Ar 1 ; and .Ar 2 , independently represent, phenyl, 4- 
o chlorophenyl, .4-f l.uorophenyl, -2-pyridyl, 3^pyridyl, or 
t.,j4-pyridyl; . •v -\ :.r ' t 1 ."* : 

25 Q l is a alkylene group; Q 2 is a methylene group; 

a group of the formula:. . ^*s^ 

— N.-.Z 



30 is 



-O^ A or V^r 



35. wh rein Z is a group of the formula: 



(0 2000 Copyright Derwent Information Ltd. 



WO 97/24325 



84 



PCT/JP96/03820 



10 



/ V (C)l 2 ) n -Ar» 

[wherein Ar 3 is a phenyl group optionally substituted 
with a halogen atom, n is an integer, of 0 to 3 , and Y 
is a hydrogen atom, or a , hydroxy 1 : . group ] ; . 
R 1 is a hydrogen atom or.. : methyl; 

R 2 is (1) an alkyl group which may be substituted with 
a C,_ 6 alkoxy-carbonyl group, a carboxyl group, a C U6 
alkyl-carbonyl group, a formyl group or (2) an acyl 
group represented by the formula: 

_(C=0)-rV . -S0 2 -R 4 , "-(C-O)NrV or .r(C=0)0-R 4 
[wherein . R 4 is 
(i) a . hydrogen atom, 
15 (ii) a C x .6 alkyl group which may have 1 to, 5 

substituents selected from-... .(a) a hydroxy! group, (b) an 
• ; , amino group which may be substituted with : a C U6 alkyl - 
carbonyl group, • (c ) a mono-Cj.6 ..alkylamino ; group, (d) a 
di-Ci.s alkylamino group,, (e) a carboxyl group, (f) a C u 
20 6 alkoxy-carbonyl group, (g) a mono-Ci_ 6 alkyl-carbamoyl 
group, (h) a sulfd group which mSy- be' substituted with 
amino group (i)a : 5- to 7 -membered ^cyclic amino group 
which may 'have an oxd grou£ or which- -may be substituted 
with a hydroxyl group, (j) a C U6 aikoxy^carbamoyl 
25 group/ and (k) a carbamoyloxy group. - J 

(iii) a C 2 _ 6 alkenyl group, ' %: 

(iv) a C 6 . 10 aryl group, 

(v) a 5- to 11-membered heterocyclic group having at 
least one hetero atoms of 1 or 2 kinds selected from 

30 nitrogen, oxygen and sulfur in addition to l a carbon 
atom, said heterocyclic group being optionally fused 
with a benzene ring, 

(vi) a C 1-6 alkyl group which may be substituted with a 
C N6 alkyl-carbonyl group, 

35 (vii) a carboxyl group which may be substituted with a 
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alkyl' group, 

(viii) a 5- to 7 -membered cyclic amino « group which may 
be substituted with 

(a) a C U6 alkyl group optionally substituted with (a-1) 
5 a hydroxyl group, (a-2) a di-C u6 alkylamino group, (a- 

3) a Cj.s alkoxy-carbonyl group or (a-4) a 5- to 7- 
membered heterocyclic group having 1 to 3 hetero atoms 
selected from nitrogen, oxygen and sulfur in addition 
to carbon atoms, said heterocyclic group being 
10 optionally fused with a benzene ring, 

(b) a C 7 _\ 6 ' aralkyl 1 group, (b) a alkyl -carbonyl 
group whose alkyl portion may be substituted with (c-1) 
a halogen r atom, (c r 2) a mono-C^ alkylamino group, (c- 
3) a alkoxy-carbonyl group or (c-4) a 5- to 7- 

15 membered heterocyclic group having t to 3 hetero atoms 
selected from nitrogen, oxygen arid sulfur in addition 
to carbon atoms,' ^aid heterocyclic group being 
optionally fussed with a benzene ring, 
(dj a a Ci^ aikoxy-carBonyl group 1 , (e) a formyl group 

20 ! which may be' substituted with a 5- to 7 -member ed * 

heterocyclic group having 1 to 3 hetero -atoms selected 
from nitrogen, oxygen and sulfur in addition to carbon 
atoms, said heterocyclic group being optionally fused 
with a benzene ring, - ~ «' 

25 (f) a mono-Cf.6 alkyl-carbamoyl group whose alkyl 

portion may be substituted with a halogen atom or a C wfi 
alkyl-carbonyl group, (g) an optionally halogenated C r ,_ 
10 aryl -carbamoyl group, (h) an optionally halogenated 
C 6 . i0 aryl-carbo.nyl group or (i) a Ci_ 6 alkoxy-carbamoyl 

30 group, or 

(ix) a C 6 . 10 aryloxy group; 

R 5 is a hydrogen atom or a C x . 6 alkyl group]. 

More preferred compound (I) is one wherein Ar and 
Ar 2 independently represent, phenyl, 4-chlorophenyl , 4- 
35 fluorophenyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl; 
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20 



25 



30 



Q is a C t _4 alkylene group; Q 2 is a methylene group; 
a group of the formula: 

— NOZ 



xs 



wherein 2 is a group of the formula; 



: ' N (CHj)„-Ar' 

15 [wherein Ar 3 is a phenyl group optionally substituted 
with a halogen atom, n is an integer of 0 to 3 , and Y 
is a hydrogen atom or a hydroxy! group]; 
R is a hydrogen atom or methyl; 



R 2 is an acyl group represented by the formula: 

: -(C=0)-R 6 ,, -S0 2 -R\ -(C=0)NRV or -(C=0)O-R 4 
[wherein R 4 is represented by the formula: 




N — R 6 

or 



(2) 



N N-R 7 



wherein R and R independently represent (a) a 
hydrogen atom, (b) a C L _ 6 alkyl group optionally 
substituted with 

(b-i) a hydroxyl group, (b-2) a di-C U6 alkylamino 
group, (b-3) a aikoxy-carbonyl group, or (b-4) a 5- 

35 to 7-membered heterocyclic group having 1 to 3 hetero 
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atoms selected from nitrogen, oxygen' and sulfurin 
- addition to carbon atoms, said heterocyclic group being 
optionally fused with a benzene ring, (c) a C 7 . 16 
aralkyl group, (d) a C U6 alkyl-carbonyl group whose 
5 alky! portion may be substituted with (d-1) a halogen 
atom, (d-2) a mono-C^ alkylamino group, (d-3) a C U6 
alkoxy-carbonyl group, or (d-4) : a 5- to 7-membered 
heterocyclic group having -I to 3 hetero atoms selected 
from nitrogen, oxygen and sulfur in addition to carbon 

10 atoms, said. heterocyclic group, being optionally fused 
with a benzene ring, (e) a-C^ alkoxy-carbonyl group, 
(£■) a formyl group which may be substituted with a 5- 
to ; 7-membered heterocyclic group having- 1 to 3 hetero 
atoms selected . from. nitrogen, oxygen and sulfur in 

15 addition to carbon atoms, said •heterocyclic group being 
optionally fused, with- a benzene ring, (g) ■ a..mono-C U6 
alkyl-carbamoyl rgroup whose alkyl portion may be 
substituted with (g-1) a halogen :atom, ior (g-2) a C : _ 6 
alkyl-carbonyl group, (h) an optionally halogenated C*_ 

20 io aryl-carbamoyl group, (i) an optionally 'halogenated 
C 6 . 10 aryl-carbohyl group, or ( j j a' C 6 -ia '^aryloxy group; 
R 5 is a hydrogen atom of a C^ 6 alkyl 1 grbu£] I 

Preferred compound (II) is one wherein Q l is 
-CH 2 -, -(CH 2 ) 2 -, ,, -(CH a )V-; "(CH 2 ) A - or -(CH 2 ) 2 CO-; 

25 Q Z is -CH 2 -/ -(CH 2 ) 2 -, -(CH 2 ) 3 -, -(CH 2 )V, -CO-, 

-CH 2 CO- or -(CH 2 ) 2 CO-; 

Ar and Ar independently represent phenyl, 
4-chlorophenyl , 4-f luorophenyl , 2-pyridyl, 3-pyridyl or 
4-pyridyl; 

30 1 Ar 3 is (1) a phenyl optionally substituted with 

(a) a C U3 alkyl group optionally substituted with 1 to 
3 halogen atoms, (b) a C 10 alkoxy .group optionally 
substituted. with 1 to 3 , halogen atoms qr (c) a halogen 
atom (preferably chlorine, f luorine ). . .(e . g.,, phenyl , 

35 4-chlorophenyl , 4-f luorophenyl , 4-methoxyphenyl , 
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jT 3, 5-dichlorophenyl, 3, 5-dif luorophenyl , 

4-trifluoromethylphenyl, etc. ) f or (2) 2-pyridyl, 
3-pyridyl or . 4-pyridyl ; . 

R 2 is ,an acyl group, represented by -(C=0)-R% 
5 -S0 2 -R% -SO-r\ -(C=0)NrV or -(C=0)0-R 4 ; 

. R 5 is a hydrogen atom or a C U3 alkyl group such as 
methyl , ethyl , propyl , isopropyl , etc . ; and 

R is (1) a hydrogen atom, (2) an optionally 
substituted lower alkyl group (e.g. C^ 6 alkyl such as 
10 methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl,, tert-butyl , pentyl , hexyl , etc.), (3) an 
optionally substituted lower alkyl-carbonyl group (e.g. 
C U6 alkyl -carbonyl such as acetyl, >propionyl, butyryl, 
etc.)., (4) a carboxyl group, (5) an optionally 
15 substituted lower alkoxy-carbonyl. group (e-g. C U6 
alkoxy-carbonyl such as methoxycarbonyl, 

ethoxycarbonyl, -propoxycarbonyl , butoxycarbonyl , etc . ) , 
(6) an optionally substituted mono-lower 
alkylaminocarbonyl group (e.g. mono-C^ 
20 alkylaminocarbonyl such as . methylaminocarbonyl , 
ethyl aminocarbonyl , prppyiaminocarbonyl , 
butylaminoqarbonyl , etc .).,.( 7 ) an optionally 
substituted a di-lower alkylaminocarbonyl group (e.g. 
di-C^ alkylaminocarbonyl such as 
25 dimethylaminocarbonyl, diethylaminocarbonyl , 

dipropylaminocarbonyl , dibutylaminocarbpnyl , etc . ) , ( 8 ) 
a C 6 . 10 aryl group (preferably phenyl) ; or (9) an 
optionally substituted 5- to 7-membered cyclic amino 
group (preferably 2-piper idyl, 3-piperidyl, 
30 4 -piper idyl, 1-pyrrolidinyl , 3-pyrrolidinyl , 
2-piperazinyl, etc.). 

The "lower alkyl group," "lower alkyl-carbonyl 
group, " "lower alkoxy-carbonyl group, " "mono-lower 
alkylaminocarbonyl group," "di-lower ~ 
35 alkylaminocarbonyl" ■ and "5^ to 7-membered cyclic amino 
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~* group M ~ for R* may have 1 to 3 substituents on any 

"carbon atom: The substituent include^- for example, a 
(1) halogen' groups (e.g. fluorine, chlorine, 'bromine, 
: iddine, etc.), (2) a lower alky ienedioxy group (e.g. 
5 Ci.i aikylenedioxy: such as methylenedioxy , 

ethylenedioxy, etc.), (3) a nitro group, (4) a cyano 
group, (5) Jan optionally halogenated lower alkoxy group 
(e.g. optionally halogenated C^ 6 alkoxy such as 
methoxy, dif luoromethoxy, trif luordmethoxy > ethoxy, 
10 « • 2,2,2-trif liioromethoxy, propoxy, isopropoxy, butoxy, 
4 , 4 , 4-trifiuorobutoxy, isobutoxy, 'sec-butoxy, 
pehtyloxy , hexyloxy , etc . ) ; ( 6 ) ah optionally 
.i * .halogenated lower alkylthio group ( e . g ^optionally 

. « halogenated C { . s alkylthio such as /methylthio , 
15 difluoromethylthio, ,trif luoromethylthion, ethyl thio, 
propylthio,, isopropylthio^ f butylthio> 

4,4, 4-trif luorobutylthiOr pentylthio, hexylthio, etc. ) , 
(7) a hydroxy 1 v group, (8) an amino group,; (9) a 
... mono-lower t-alkylamino , group ( e . g . j, mpno-Ci_ 6 ; alkylamino 

20 such as methyiamino, ethylamino, propylamino, 

isqpropyl.amino , butylamino, . etc . ) , ( 1,0 ) a di-lower 
,alkylaminq group . (e. g. di-C^ alkylaminp such as 
.dimethylaraino, diethylamino ,: dipropyl amino, , •-. 
dibutylamino,setc . ) , .( 11) a*5- ,to 7^membered 5 cyclic 

25 amino group optionally having a. hydroxy 1 group or. an 

. ,oxo .group .(e.g. morpholino , piperazin-.l-yl , piperidino, 
pyrrol idin-l-yl , 2 -pyrrol idqn-l-yl , 2-pyridojne- 1-yl , 
etc . ) , ,.(12) an acylamino . group ( "acylamino group" 
include, for example, the same groups as jnentioned for 

30 the substituents of the "optionally substituted 

aromatic' group" for Ar 1 , Ar 2 and Ar 3 and preferred 
examples thereof include -NHCOOR 3 , -NHCONHR 3 and -NHCOR 1 
(R is a lower alkyl group (e.g. Ci_ s alkyl such as 
methyl, . ethyl," propyl, isopropy;l, butyl, isobutyl, 

35 s c-butyl, tert-butyl , pentyl , hexyl , etc. ), or a lower 
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alkpxy group (e v g. d-6 alkpxy such as methoxy, ethoxy / 
propoxy,^ isopropoxy> .n-butoxy, isobutoxy, sec-butoxy, 
t tert-butoxy, etc.)), (13) a. lower alkyl-carbonyl group 
(e.g. d-6 .alkyl-carbonyl such as acetyl, propionyl, 
etc.), (14) a carboxyl group, ( 15) a lower alkoxy- 
carbonyl group (e.g. C U6 alkpxy-carbonyl such as 
methoxycarbonyl , ethoxycarbonyl + propoxycarbonyl , 
butoxycarbonyl , etc.), (.16) a carbamoyl group, (17) a 
: mono-lower : ; alkyl-carbamoyl .group (e.g. .mono-d.fi alkyl- 
carbamoyl such as methyl carbamoyl , ethylcarbamoyl , 
etc.,), (18) a dirlower alkyl -carbamoyl group (e.g. 
. L di-d_ 6 . alkyl-carbampyl such, as.- dime thy lcarbamoyl , 
diethylcarbamoyl > etc.), (19) an aryl -carbamoyl group 
(e.g. C 6 . l0 . aryl -carbamoyl .such as phenylcarbamoyl , 
15 : ,naphthylcarbamoyl, :etc.<)f, (20) .a : . sulf o .group, (21) a 

lower alkylsulfonyl group :(:e.g. ;C a . 6 > alkylsulf onyl such 
as methyl sulfonyl,, ethylsul'f onyly .etc . ) , ( 22) an aryl 
.group, (C 6 . 10 aryl such as phenyl, rnaphthyl, .etc.), (23) 
'an aryloxy group (e.g. C 6 ., 0 aryloxy such as phenyloxy, 
20 naphthyloxy, etc.), (24) a sulfamoyl group ^ 'f 25 ) a 

mono-lower alkyl-sulf amoyl - group (e.g. mono-C^g alkyl- 
sulfambyl^such as methylsulf amoyl ; ethylsulf amoyl , 
etc:) or (26) a- di- lower, alkyl-sulf amoyl group (e.g. 
di-Cf. 6 alkyl-sulf amoyl such as dimethyl sulf amoyl , 
25 diethylsiilf amoyl, etc.).' ; • • • 

1 -More preferred is a compound" wherein Q l -is -CH 2 -, 
- -(CHi)' 2 - or -(CH 2 )i-; ' ; • 

' Q 2 " is -CH 2 -; ' -(CH 2 ) 2 -, -(CH Z )3-, -CH 2 C0- or 
' -(CH 2 ) 2 CO-; , . 

30 _ A ^ 1 and ArZ independently represent phenyl or 

2-pyridyi; 

Ar is a phenyl group optionally substituted with 
1 to 3 halogen atoms' (preferably chlorine 1 , fluorine) 
(e.g. phenyl, 4-chlordpheriyi , 4-f iuoiropheriyl 7 
35 3,5-dichlorophenyl, 3 , 5-dif luorophenyl 1 etc: . j or 
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" • . 2-pyridyl; ' ' ~ T • 

- - rR* <is r (-!■•)— a C^is alkyl group which may be 

r r substituted with a C U6 alkoxy-carbonyl group, a 

c ar boxy 1 group, a C x _ 6 alkyl-carbonyl group or a formyl 
5 group, or (2) an acyl group represented by -(C=0)-r\ 
-(C=0)NR 3 R v or -(C=6)0-R*; 

R 5 is an hydrogen atom; and 

R 4 is a hydrogen "atom, an optionally substituted 
lower alkyl group (e.g. C t . 6 alkyl such as methyl, 
10 ethyl, propyl, isopropyl , butyl, isbbutyl, sec-butyl, 
tert-butyl, pentyl, hexyl, etc.), a carboxyl group, a 
lower alkenyl group (e.g. C 2 _ 6 alkeriyl such as vinyl, 
allyl, isopropenyl , etc . ) , a lower alkoxy-carbonyl 
group (e.g. ; C i'_ 6 alkoxy-carbonyl such as 
15 p methoxycarlaonylV'^ prbpoxycarbonyl ,' : 

butoxycarbonyl , etc. ) , a- phenyl group or 1-piperaziny 1 . 
The "lower alkyl group" for R* may have 1 to 3 
r < substituents ■ on- any carbonvatom. The substituent 

include, v for example, a hydroxy 1 ! group, an amino group, 
20 a di-lower alkylamino? group (e.g.; di-C^ alkylamino 
such as dimethylamino, diethylamino, : dipropylamino , 
dibutylamino, etc . ) r a 5- L to 7-membered cyclic amino 
group optionally having a hydroxy! group or an oxo 
r.r t group c( e.g. morpholino, piperazin-l--yl, ^piperidino, 
2 5 pyrrol idin- 1 -yl , , 2 -pyrrolidon- 1 -y 1 , 2 -pyridone- 1 -y 1 , 
etc.), an acylamino group ("acyl ami no group" include 
-NHCOOR 3 , -NHCONHR 3 and -NHCOR 3 < { R 3 r is a lower alkyl 
group *(e.~g. : C 1-6 alkyl such as: methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, 
30 pentyl , hexyl , etc ;) or a lower alkoxyrgrbiip (e.g. C,_ 6 
alkoxy such as methoxy, ethoxy, propoxy , iso£>ropoxy , 
! n-butoky, isobutoxy, sec-butoxy/ tert-butoxy, etc . ) ) , a 
lower alkyl-carbonyl group (C t ; 6 alkyl-carbonyl such as 
acetyl, propionyl, etc.), /a' carboxyl group, a lower 
35 alkoxy-carbonyl group (e.g. alkoxy-carbonyl such as 
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methoxycarbonyl , ethoxycarbonyl , propoxycarbonyl , 
butoxycarbonyl > etc . ) , a sulf amoyl ^group, a mono-lower 
alkyl-sulf amoyl group (e.g. mono-Ci.j alkyl-sulf amoyl 
such as methylsulf amoyl, ethylsulf amoyl , etc . ) or a 
5 di-lower alkyl-sulf amoyl group (e.g. di-C^ alkyl- 
sulf amoyl such as dimethyl sulf amoyl, diethylsulf amoyl , 
etc . ) . 

Particularly preferred is a compound wherein Q 1 is 
-(CH 2 ) 3 -; 

10 Q 2 is -CH 2 - or -(CH 2 ) 2 -; 

Ar is phenyl or 2-pyridyl; 
-. Ar 2 is phenyl; 
Ar 3 is £ -chlprophenyl ; n is 0; and Y is an 
hydrogen atom or a hydroxy 1 group]; 
15 R. is an acyl group represented by -(C=0)-r\ 

- (C=0)NR 5 -r\ or -(C=0)0-R 4 ; \ . 

a R 5 / is a hydrogen atom; and 
R* is (1) a hydrogen atom or (2.) a lower alkyl 
group (C XmS alkyl such as methyl, ethyl , propyl , 
2 0 isopropyl, butyl, isobutyl sec-butyl , tert-butyl, 
pentyl., hexyl, etc.) an optionally having, one 
substituent. selected 'from a (a) hydroxyl group, (b) a 
5-: to.: 7 -member ed cyclic amino group; optionally having a 
hydroxyl; group or, an oxo group (e.g; morpholino, 
25 piperzin-l-yl, piperidino, pyrrolidin-l-yl,, i 

2-pyrrolidon-l-yl, 2 r pyridon-l-yl,; etc . ); and. (c) a 
sulfamoyl group. 

. .. : In addition,, preferred Compound (II) .is., one 



30 



wherein Ar 1 . and Ar z independently represent phenyl , 4- 



chlorophenyl, 4-f luorophenyl , 2-pyridyl, 3-pyridyl, or 
4-pyridyl; 

Q 1 is a alkylene group; Q 2 is a methylene . group ; 

R 2 .is. (1) an alkyl group which may be substituted with 
a C r-6 .alkoxy-carbonyl group, a : carbpxyl group, a C x _ 6 
35 alkyl-carbonyl group, a formyl group or (2) an acyl 
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group represented by the formula: 

• - -XC*0)-V r *'--SOi-R^--*(C^Oj*IRV- or -(C=0)0-R* 
[wherein' R 4 is 
(i)' a hydrogen atom, 
5 (ii) a ' C x _ 6 alkyl group which may have 1 to 5 

substituents selected from (a) a hydroxy! group, (b) an 
amino group which may be' substituted with a alkyl - 

carbonyl group, (c) a mbrio-C,J 6 alkylamino ^roup, (d) a 
di-Ci. 6 alkylamino group, (e) £t carboxyl group, (f) a C u 

10 6 alkoxy-carbdhyl group, (g) a mono-C^ alkyl-carbamoy 1 
group, (h) a sulfo group which may be substituted with 
amino group (i) a 5- to 7-membered cyclic amino group 
which may have an oxo group or which may be substituted 
with a hydroxyl group, (j) a C U6 allkoxy-carbamoyl 

15 group, and (k) a carbamoyloxy group. 

(iii) a C 2 _6 alkenyl group, 

(iv) a C 6 . i0 aryl group) 

(v) a 5- to 11-menibered heterocyclic groups having at 
least one hetero atoms of 1 or 2 kincis selected from 

20 nitrogen, oxygen and sulfur in addition to a carbon 
atom, said heterocyclic group being optionally fused 
with a benzene ring, 

(vij a "CjU alkyl' group which may be isubstituted with a 
C im6 alkyl-carbonyl group, 
25" (vii) a carboxyl group which may be substituted with a 
: C M aikyl^group, 

(viii) a 5- to 7-membered cyclic amino group which may 
be substituted with 

(a) a C U6 alkyl group' 6i>tionaliy substituted with (a-1) 
30 a hydroxyl group, (^-2) a di-C^ alkylamino group, (a- 
3) a C N6 alkoxy-carboriyl group or (a-4) a 5- to 7- 
membered heterocyclic group having 1 to 3 hetero atoms 
selected from nitrogen, oxygen and sulfur in addition- 
to carbon atoms, said heterocyclic group being 
35 optionally fused with a benzene ring, 
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(b) a C 7 . 16 ar alky 1 group, (c) a, C^ 6 alkyl -carbonyl 
group whose -alkyl- portion may be substituted with (c-1) 
a halogen atom, (c-2) a mono-C^ alkylamino group, (c- 
3) a Ci.g alkoxy-carbonyl - group ,pr (c-4) a 5- to 7- 
membered heterocyclic group having 1 to 3 hetero atoms 
selected from nitrogen, oxygen and sulfur in addition 
,tp carbon atoms, saici heterocyclic group being 
optionally fused with a benzene ring, 
(<*) a C A . 6 alkoxy-carbonyl group, (e) a formyl group 
which may be substituted with _a 5- to 7-membered 
heterocyclic group having 1 to 3 hetero atoms selected < 
from nitrogen, oxygen and sulfur in addition to carbon 
atoms, said heterocyclic group being optionally fused 
with a benzene ring, 
15 (f) a mono-C|. 6 alkyl-carbamoyl group whose alkyl 

portion may be substituted with a halogen atom or a C, , 
alkyl-carbonyl group, (g) an optionally halogenated C*. 
10 aryl-carbamoyl group, (h) an optionally halogenated 
Cs-io aryl-carbonyl group or (i) a Z x . h alkoxy-carbamoyl 
20 group, or 

(ix) a C 6 . 10 ( aryloxy group; 

R 5 is a hydrogen atom or a d. 6 alkyl group]; and 
Ar is a phenyl group .optionally substituted with a 
halogen atom. , ^ 

25 In addition, preferred . Compound (II) is one v 

wherein Ar 1 and Ar 2 independently represent, phenyl,. 4- 
chlorophenyl, 4-f luorophenyl , 2-pyridyl, 3-pyridyl , or 
4-pyridyl; 

Q . is a C 1-4 alkylene group; Q 2 is a methylene group; 
R is (1) an alkyl group which may be substituted with, 
a C U6 alkoxy-carbonyl group, a carboxyl group, a C t . 6 
alkyl-carbonyl group, a formyl group or (2). an acyl 
group represented by the formula: . 

-(C=0)-r\. -Sq 2 -R 4 ,. -(C-0)NR 5 -R 4 or -(C=0)0-R* 
35 [wherein R* is a group represented by the formula: 



30 
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(1) 




N— R s ' 

or 



5 : (2) - 



— N N-R 7 



' wherein R 6 and R 7 independently represent ( a ) a 
10 hydrogen atom, (b) a alkyl group ojptionally 

substituted with 

|[b-lj a hydroxy 1 group r (b-2) a di-Cf^ alkylamino 
group f (b-3)" a 'C{ls' alkbxy-carbonyi group, or (b-4) a 5- 
: 1,1 to T-membered heterocyclic group having l l *td 3 hetero 
15 "atoms "selected from nitrogen V" bxygeri arid sulfur in 

addition" 5 Vo carbon atoms / said 'heterbcyciic group being 
'optioriaily 'fuVed 1 wiVhi a "benzene ring, (cj 'a C 7 . 16 

aralkyl group/ (d) a C^ 6 Vikyl-carbdhyl << g^up whose 

i • ■: Lt- rKjrV'oC'tCv--.' -> -* * v • " l- ; ' • ; VJ ' : -i. j - \ 

alkyl portion may be substituted with (d-1) a halogen 

2(3 „ atom, (d-2) a monp-C^s alkylamino^ group, ld-3) a C x _ 6 
alkoxy-carbonyl group, or (d-4) a 5- to 7-mpmbered 
heterocyclic group haying 1 to 3 f .he.ter.p-. atoms selected 
from nitrogen, oxygen ^and sulfur in addition to carbon 
. ,atoms , said heterocyclic ^rpup. being optionally fused 

25 with a benzene ring, (e) a C 1-6 alkoxy r carbonyl group, 
.( f ) .a formyi . group which^rnay be v subst_i f tuted with a 5- 
to 7-membered heterocyclic group having 1 .to, 3 hetero 
atoms ^selected from . nitrogen, , oxygen and sulfur in 
addition, to carbon atoms ,.,said . heterocyclic group- being 

30 optionally fused with^a benzene., ring/ g) ..a . mono-C,. 6 
alkyl -carbamoyl group whose alkyl portipri , may be 
substituted with ( g-rl ) a halogen atom /b or^.(g T 2) a C,_ 6 
alkyl -carbonyl group, (h),..an, optionally halogenated C fi . 
- * f to aryl -carbamoyl group, ( i) .-,an; optionally.? halogenated 

35 C 6 . 10 : aryl-carbonyl group, or ( j ) a C 6 . 10 aryloxy group; 



(C) 2000 Copyright Derwent Information Ltd. 



WO 97/24325 



96 



PCT/JP96/03820 



and 

R 3 is a hydrogen atom or a C ufi alkyl group]; and 
Ar 3 is a phenyl group optionally substituted with a 
halogen atom. 

5 Examples of the preferred compound include the 

following . 

5- [ 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino ] -1-f ormylami n 

0- 2 , 2-diphenylpentane hydrochloride , 

5- ( 4- ( 4-Fluorophenyl ) -piperadin-l-yl ] -1- f ormylamino- 
10 2 , 2-diphenylpentane. dihydrochloride, tt 

7 - [ 4 - ( 4 -Chloropheny 1 ) -4-hydroxypiperidino ( 
f ormylamino-2 , 2-diphenylheptane hydrochloride, 

1- [ 5- ( 4-Chlorophenyl ) -4-hydroxypiperidino] -2 , 2- 
diphenylpenty 1 ] -3 - ( 3 -hydroxy propyl ) urea hydrochloride , 

15 l-( "5- ( 4-Chlorophenyl ) -4-hydroxypiperidino] -2 , 2- 

diphenylpentyl ] -3- ( 4-hydroxybutyl ) urea hydrochloride , 

1- [ 5- [ 4- (4-Chlorophenyl ) -4-hydroxypiperidino ] -2 , 2- 
diphenylpentyl ] -3- ( 3-diethylaminopropyl )urea , 

2- [ 3- [ 5- [ 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino ] -2 , 2- 
2 0 diphenyipentyi]ureido]ethanesuif onamide hydrochloride, 

N- [ 5-[ 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino ] -2 , 2-diphe 
nyl Jpentyimaionaraic acid/ """"** 

N-[5- [4- (4-Chlorophenyl) -4-Kydroxypipefidino ] -2 , 2-diphe 

nyl Jpentylglutamic acid, 
25 N- [ 5 - [ 4- (4 -Chloropheny 1 ) -4 -hydroxypiperi'dlrid ] -2-pheny 1 - ( 

(2-pyridyl) jpentylsuccinamic acid, 

1- "[ 5- [ 4-( 4-Chlorophenyl ) -4-hydroxypiperidino ] - 

2 , 2-diphehyipehtyl ] -3- (piperidin-4-yi j urea , 

Ethyl 4- [ 4- [ 5- [ 4- ( 4-chlorophenyl ) -4-hyriroxy- 
30 * piperidino]-2', 2-diphenylpentyl ] amiriocarbonylamino ] 

jpiperidino-4-oxobutyrate', 1 " 

N-Ethyl-4- [ 5- ( 4- ( 4-chlorophenyl ) -4 -hydroxy- ' 
piper idino ] -2 / 2-diphenylpentyl ] aminocarbohylamino- 1- 
piperidinecarboxamide , 
35 * N-Ethoxycarbbnylmethyl-4- ( 5- [ 4 - ( 4 -chloropheny 1 ) - 

4-hydroxypiperidino] -2 , 2-diphenylpentyl ] aminocarbonyi- 
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amino- 1-piperidinecarboxamide , 
r . .. rr .. v - Et hyl : -3^['4-[S-[4-(4^chlorophehyl)-4-hydroxy- 

piperidino ) -2 , 2-diphenylpentyl ] aminocarbonylamino 
piper idino J -3 -oxopropionate , 
5 l-( 5- [4- (4-Chlorophenyl) -4-hydroxypiperidino ] - 

2 , 2-diphenylpentyl ] -3- ( l-ethylpiperidin-4-yl ) urea , 
1- [ ( Piperidin-4-yi) carboxamido ] -5- [ 4- ( 4-chlorophenyl ) -4 
-hydroxypiperidino ] -2 , 2-diphenylpentane 9 " 
-■ i-[ [ (N-Ethylcarbamoyl)piperidin-4-yl Jcarboxamido] -5-[ 4- 
10 ( 4-chlorophenyl ) -4-hydroxypiperidino ] -2 , 2-diphenylpenta 

( ne, • ' ; 

f i-[ [N-(Ethoxycarbonyracetyl)piperidin-4-yl]carboainidol- 

5_ [ 4-. ( 4-chlorophenyl ) -4-hydroxypiperidino ] -2 , 2 -diphenyl 

pentane , 

15 1- [ [ N- ( 3-Methoxycarbonylpropionyl ) piperidin-4 -y 1 ] carbox 
amido ] -5 - [ 4 - ( 4 -chloropheny 1 ) -4 -hydrbxypiper idi no ] - 2 , 2 - 
diphenylpentane, or a salt thereof. \ 

Among them, especially , 
1^ [ 5. [ 4- ( 4-Chlorophenyl ) -4 -hydroxypiperidino ] - 

20 2 /2-diphenylpentyl] -3- (piperidin-4-yl)urea> 
Ethyl 4- [ 4-*[ 5- [ 4- ( 4 ^chloropheny 1 ) -4-hydroxy- 
piperidino ] -2 , 2-diphenylpentyl ] aminocarbonylamino ] 
piperidino-4-oxobutyrate , 

N-Ethyi-4- [ 5- [ 4- ( 4-chlorophenyl ) -4-Hydroxy- 
( 25 piperidino ] - 2 2 -diph^ny lpentyl ] aminocarbony lam i no- 1 - 

piperidinecarboxamide, 

N-Ethoxycarbonylmethyl-4- ( 5- [ 4- ( 4 -chlorophenyl ) - 
4-hydroxypiperidino] -2, 2-diphenylpentyl Jaminocarbonyl- 
/ amino- 1-piperidinecarboxamide, 
30 Ethyl 3- [ 4- [5-[ 4- ( 4-chlorophenyl )-4-hydroxy- . 

piperidino ] -2 , 2-diphenylpentylaminocarbonylamino ] 
piperidino ] -3-oxopropionate, 

1- [ 5- [ 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino ] - 
2 , 2-diphenylpentyl ]-3- ( l-ethylpiperidin-4-yl ) urea , 
35 l-[ (Piperidin-4-yl) carboamido] -5- [4- (4-chlorophenyl ) -4- 
hydroxypip ridino ] -2 , 2-diphenylpentane, 
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1- [ [ ( N-Ethylcarbamoyl ) piperidin-4-yl ] carboxamido ] -5- [ 4- 
( 4-chlorophenyl ) - 4 - hydro xyp iper idino J - 2 , 2-diphenylpenta 

ne, ■ ... - 

1- [ [N- ( Ethoxycarbonylacetyl ) piperidin-4ryl ] carboxamido J 
-5- [ 4- ( 4-chlorophenyl ) -4-hydroxypiperidino J -2 , 2 -dipheny 
Ipentane, 

1 - [ [ N- ( 3-Methoxycarbonylpropiony 1 ) piper idin- 4 -y 1 ] carbox 
amido ] -5 - [ 4- ( 4-chlorophenyl ) -4-hydrqxypiper idino ) -2 , 2 - 
diphenylpentane or a salt thereof, is preferred. 

The above mentioned compounds may be in any. form 
of free compound, salt, hydrate, etc. 

While a plurality of synthetic technologies are 
contemplatable for producing the compound (I) and a 
salt thereof (hereinafter abbreviated to a "compound 
(I)/" merely) and compound (II) and a salt thereof 

hereinafter abbreviated to a "compound (II) r " merely) , 
typical production technology will, be illustrated as 
follows 2 

In the explanation of the following processes , 
starting materials and reaction ^products may form a 
salt thereof which does not inhibit the reaction. 

Process 1 ■ . -i 

S^' 




(n) 



35 



(In the above schema, Lisa leaving group and the 
other symbols have the same meanings as defined above). 
The reaction is carried out applying a usual 
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■sv.-.-t ~- lilkylatioh of an amino" group [e .g. procedure described 
in Organic Functional Group -Preparations , -Vol . 2 , 
Academic Press v Inc . ] .*■■ Examples of the leaving group 
include a halogen atom (preferably chloro, . bromo , iodo, 
5 etc.), a methanesulf onyloxy group, a 

p-toluenesulforiyloxy group, a bienzenesulf onyloxy group, 
etc . 

The reaction is carried out by stirring in an 
inert* solvent' within' the range from room temperature to 
10 100°C (preferably room temperature to 50°C) for 0 . 5' to 
' 1 day. Usually,- 1 to 3 equivalents of a base is added 
••""t'o r the reaction' system -tout is hot^ essential . As the 
r inert-solvent,' alcoholic solvent, etheral solvent, 
' halogenated solvent, aromatic Solvent , acetonitrile, 

15 N,N-difriethylformyiamido (DMF) > acetone, methyl ethyl 
ketone and dimethyl sulfoxide can i be used alone or in 
combination thereof. Among them, acetonitrile, DMF, 
acetone and ethanol are preferred. 

The base include strong bases (1) such as hydrides 
20 of alkaline or alkaline earth metals (e.g. lithium 
hydride, sodium hydride, potassium hydride, calcium 
hydride, etc.)/ amides of alkaline or alkaline earth 
metals (e.g. lithium amide, sodium amide, lithium 
diisopropylamide , lithium dicyclohexylamide , lithium 
25 hexamethylsilazide, sodium hexamethylsilazide, 

potassium hexamethylsilazide, etc.) and lower (C,_ /t ) 
alkoxides of alkaline or alkaline earth metals (e.g. 
sodium methoxide, sodium ethoxide, potassium 
t-butoxide, etc.); inorganic salts (2) such as 
30 hydroxides of alkaline or alkaline earth metals (e.g. 
sodium hydroxide, potassium hydroxide, lithium 
hydroxide, barium hydroxide, etc.), carbonates of 
alkaline or alkaline earth metals (e.g. sodium 
carbonate, potassium carbonate, cesium carbonate, etc.) 
35 and hydrogencarbonates of alkaline or alkaline earth 
metals (e.g. sodium hydrogencarbonate, potassium 
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hydrogencarbonate, etc . ) ; and organic base? (3) such as 
amines -(e.g. -triethylamine, -diisopropylethylamine, 
N-methylmorpholine,; 4-dimethylaminopyridine v _. DBU 
(1, 8-diazabicyclo[5.4 . 0 ] -7-undecene) , DBN . 
(l,5-diazabicyclo[4.3.0]non-5-ene) , etc. ) and basic 
heterocyclic compounds (e.g.. pydridine,. imidazole, 
2 , 6-lutidine, etc.). 

The compound (I) or (II) obtained by the above 
process can be further converted, to the. objective 
product of this invention, by a usual organic -synthesis 
reaction such as hydrolysis, halogenation,, oxidation, 
reduction, alkylation, acylation, ring, formation etc. 
:r The reaction, examples, include the following process. 

. When the, compound has carbonyl in the, molecule, it 
can be converted to the f ollowing , compound having a. - 
•hydroxy 1 group ,. by the Grignard reaction. 
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Process 2 
Ar's, yQ'-l 



Ar \/ Q, ~ N 3 =0 



ib '"■ =' QZ "V-"* (vin) 

..... evil) 



15 " ■ •• (I')' * J !j ■ 




Ar\ /Q'-N X(CH 2 ) n -Ar s 
Ar 2 ' 



n " 

a-. 



2b- ■■■-< 



(vr> 



y< •-. ,u. ; + M-(CH t ) n -Ar s 
Ar* . J^Q 8 — NHR* , ( 




Ar" x O>-NHR* 
(0) 



r % (wherein M is a metal ;V (e . g . 1 llthitim, sodium; 

bromomagnesium, etc.)' used f or fi so-called Grignard 
1 /react'iori ? * and the other ' symbols have the same meanings 
35 • 1 as u defined above)/ y - < 

' The Grignard reaction is conducted by reacting 1 
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to 10 equivalents of a so-called Grignard reagent 
prepared separately or alkyl lithium or alkyl sodium 
with the compound (VII) or (VII ',) in an etheral solvent 
at room temperature to 80°C (preferably 30 to 60°C) for 
5 1 to 24 hours. The reaction is preferably conducted 
under the condition of deoxidation in the absence of 
water. It is preferred to conduct the reaction in the 
presence of anhydrous cerium chloride (catalytic amount 
to 2 equivalent, preferably 1 equivalent). 
10 When R and R 2 independently represent an acyl 

group or an alkyl -carbonyl group, the group can be ( 
converted into an alkyl group by the reduction. 

The reduction can be conducted by the procedure 
using metal hydrides . or catalytic reduction process. 
15 The catalytic reduction process can be conducted by 
reacting with a catalytic amount of a metal catalyst 
such as Raney-nickel, platinum oxide, palladium metal, 
palladium-on-carbon, etc. in an inert solvent (e.g. 
alcoholic solvent) at room temperature to 100 °C under a 
20 hydrogen pressure of 1 to 100 atm for 1 to 48 hours. 

The reduction using the metal hydride can be 
easily conducted in an inert solvent using a metal 
hydride (e.g. lithium aluminum hydride, sodium 
borohydride, lithium borohydride, sodium 
25 cyanoborohydride, diborane, dibutylaluminum hydride, ( 
etc.) or a metal,, (e.g. zinc, iron, sodium, potassium, 
etc.). The inert solvent include etheral solvents 
(e.g. diethyl ether, tetrahydrof uran , dioxane, etc.), 
alcoholic solvents (e.g. methanol, ethanol, 
30 tert-butanol , etc.), toluene and hexane. The preferred 
metal hydride include lithium aluminum hydride. The 
amount of ,the.metal hydride to be used is from 4 to 20 
equivalents, more preferably from 6 to 12, equivalents . 
The reaction is conducted at the , reaction temperature 
35 of -70 to 100°C for 30 minutes to 18, hours . The 

preferred reaction temperature varies depending on the 
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kind of a reducing agent to < be used, but is usually 
- from 30* to 70°C . ; It is also possible to 'selectively 
•reduce ? only a cyano or ester group. a lu-. 

- The conversion from a ketone represented by the 
5 compound (VII) or (VII') to an alcohol of -CH(OH) can 
be easily accomplished by reacting with the metal 
hydride (e.g. lithium aluminum hydride, sodium 
borohydride, lithium borohydride, sodium 
• cyanoborohydride, -diborarie,' dibutylaluminum hydride, 
10' etc . ) inan inert "solvent . The inert solvent include 
- ■ etheral solvents (e.g. ethyl ether / tetrahydrofura , 
? dioxane, etc.) and alcoholic solvents (e.gY methanol, 
Methanol, tert-butanol , etc) , toluene -and -hexane . The 
s amount of the metal -hydride to be used is :i from 1 to 20 

15 equivalents ; -more preferably from 3 to 12 equivalents. 
The reaction 1 temperature is from -70 to : 100°C. The 
1 preferred reaction temperature and reaction time vary 
depending *on the kind of a -reducing agent to be used. 
In case of the metal hydride, the reduction is 
20 preferably conducted at 0 to 30°C for 30 minutes to IB 
'hours^ 1 ; ' 

^When R 1 or R 2 independently represents an acyl 
* i :> group V the group can also be - converted "into another 

r ' v acyl group, directly or through -hydrolysis . " The 
25 hydrolysis includes an alkali hydrolysis and an acid 
'hydrolysis. -In case of the "alkali hydrolysis," a 
compound' is reacted with an alkali (e.g. inorganic 
hycirbxides such as lithium r: hydrdxide, sodium hydroxide, 
' ? x< potassium hydroxide/ barium hydroxide , etc :) in a 
30 'solvent (e.g. water, alcohols, ethers- alone or a mixed 
solvent using two or -more kinds of'them) . : As the 
solvent, a i mixed -solvent of water and methanol is 
preferred; "As thealkali, sodium hydroxide is 
preferred. The usage amount of -the 'alkali is about 2 
35 to 100 equivalents/ preferably -about 5 to 100 

equivalents, relative to the compound. The reaction 
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temperature is from about 10 to 120°C, preferably from 
about 50 to 120 °C. The reaction time is from about 5 
minutes to 100 hours, preferably. from about 10 to 50 
hours. In the preferred reaction example, the solvent 
5 is a mixed solvent of water and methanol, and the 

reaction temperature is from. about 50 to 120°C and, the 
reaction time is from about % 10 to- 5 0 , hours... 

Regarding the "acid hydrolysis process , " a 
compound may be heated with stirring in water, acetic 
10 acid or an alcoholic solvent ;in the presence of an 

excess amount of mineral acid (e.g. hydrochloric acid, ( 
sulfuric acid, phosphoric , acid,, etc . ) at room 
temperature to 120°C. for 0 . 5 . to 18 hours. . .Preferably, 
the heating is. conducted in the presence of dilute 
15 hydrochloric acid alone or in combination .with acetic 
acid at room temperature, to ,6.0*° G. . -_>.- :r ; »•••■■ 

When R 1 and R 2 independently .represent a 
"protective group of an amino group, ° there can be 
sometimes used reduction process, ultraviolet 
20 irradiation process, hydrazine process;, > etc . in-.:. 

addition to the hydrolysis process. Typical examples 
of the "reduction* process " include a catalytic 
; reduction process. For example, starting materials are 
stirred in an i inert, solvent (e.g. water, alcoholic 
25 solvent, ethyl acetate, etheral solvent, etc.) in the ( 
presence of metal .catalysts (catalytic amount to one 
equivalent) such as palladium catalyst ..( e . g . palladium 
acetate, palladium-carbon, palladium black,, 
palladium-barium carbonate, etc.), platinum^ oxide and 
30 Ranney-nickel , etc. at room temperature to ,100°C under 
a hydrogen pressure of 1 to 100 atm (preferably from t 
to .10 atm) for 0.5 to 24 hours. If necessary, a 
catalytic amount to 2 equivalents of a mineral acid 
such as. -hydrochloric, acid or an organic acid such as 
35 acetic acid, is ^sometimes added.. 

Process 3 . 
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.Ark- . -^Qi-N^V 




s- cix) , . d") 





/-\/ 0H / — v /OH 



10 (IX 1 ) (D) 

(In the above schema, R 2 :is an acyl group; and the 
other symbols have the same meanings as defined above]. 
! " The acylatibn can be conducted according to the 
15 per se -known procedure described in Organic Functional 
Group : Preparation's , r Vol . 2 / Academic Press -Inc . 

For" example f "wh6n an acyl" group represented by R 7 
is -(C=0)-R A , -S0 2 -R A , -SO-R* or - (C=0)0-R* ( R* is an 
optionally substituted "hydrocarbon group or an 
20 optionally Substituted heterocyclic' group) the 

acylatioh reaction "is ^conducted by reacting 1 to 5 
'equivalents , preferably' 1 : to 3- equivalents, of a 
reactive 'derivative -of the corresponding organic acid 
• '-' ! with £he compound IX) or (IX') in an inert solvent at 
25 the reaction temperature of -20 to 50°C (preferably 0°C 
to room temperature)" for 5 minutes to 100 -hours. As 
the inert solvent, there can be used etheral solvent, 
• halbgenated solvent, aromatic solvent, acetonitrile , 
^ r ■ .N,N-dimethylformulamido (DMF) , acetone, methyl ethyl 
30 ketone, dimethylsulf oxide (DMSO) , -water , etc . alone or 
in combination thereof. Among them, acetonitrile, 
dichloromethane . and chloroform are ;pref erred ; The 
reaction- sometimes proceed more smoothly in the 
presence /of 1 to jlO equivalents, preferably :> L to 3 
35.- equivalents , of a base. . As the. base, .both inorganic and 
organic bases are effective. The inorganic base 



(C) 2000 Copyright Derwent Information Ltd. 



WO'97/24325 



106 



PCT/JP96/03820 



includes hydroxides, hydrides , carbonates, 
- hydrogencarbonates, organic acid- salts of alkaline or 
alkaline earth metals. Among them/ potassium 
icarbonate, sodium carbonate, sodium hydroxide, 
5 potassium hydroxide, sodium hydrogencarbonate and 
potassium hydrogencarbonate are preferred. As the 
organic base, tertiary amines ,such as triethylamine is 
preferred. The reactive derivative includes acid 
anhydride, acid halide (e.g. acid chloride, acid 
10 bromide, etc.) and active ester. Among them, acid 
halide is preferred. 

Acylation .using carboxylic : acid can be used a 
procedure of reacting, l~to 1 . 5, equivalents of 
carboxylic acid in an inert solvent,^ ( e . g : halogenated 
15 .solvent,, acetonitrile , etc. ) jwith a dehydration 

condensing. agent 5 such as dicyclohexylcarbodiimide (DCC) 
(1 to, .1,5 equivalents) at room temperature for 0.5 to 
24 hours , , • 

When an acyl group represented by R 2 .is .. 
20 t(C=0)NH-R 4 , -(C=S),NH-.R 4 , ..-(MJ.O-R 4 or - ( C-0)0-r\ ; ( R 4 

has .the,;same meanings as. defined above ), r , the acylation 
is conducted. in an .inert solvent (e.g. halogenated 
splyent,^. acetonitrile, etc.) at ^the reaction-, 
temperature of -2,0 to 50°C , (preferably < 0°C -to room 
25 temperature) for 5 minutes to 100 hours, using one- ( 
.equivalent or. excess amount of the . corresponding 
isocyanate (OCN-R 4 (R 4 _has the same meanings .as defined 
above) and isothiocyanate (SCN-R 4 (R 4 has, the same 
meanings as -defined above) .. . In order to accelarate the 
reaction, the reaction is sometimes conducted in the 
presence of 1 to 10 , equivalents of an organic base such 
as triethylamine .f . When the acyl group represented by 
R is -CONR -R 4 (R 4 and >R 5 have the same- meanings as 
defined above) (hydrogen -is preferred as R 5 -),. : it is 
also possible to produce by* the following exchange- 
reaction (process 4) . 
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Process 4 



... As cm AS* 5 

(X) (I'") 

y^\/ 0]l 4 /—v / 0fl 

10 X + HNC ^ X B4 

C Jr ./V-K V 0-Ph « Ar ./\,,_ 7Yl< « t 



HO - (XI) 

(X'.) .. ■ • . ( n ' ) 



15 [wherein Ph' is a pheriyl giroup; and ; the other 

symbols have the same meanings as defined above]. 

The -reaction proceeds; by reacting- one equivalent 
to excess amount of amine (HN-R 4 -R 5 (R* and R 5 have the 
same meanings as defined above)) with the compound (X) 

20 or (X') in an inert 1 solvent such as acetbnitrile, DMF , 
water ; etc . in ' the presence ~6 f 1 * to 16 1 equivalents of 
an inorganic base (e^'g ^potassium carbonate, " sodium 
carbonate^ etc) at room temperature to 50°C for 1 to 



2 4 hours. 
^ 25 *' ' ' Proems 5 



> ; '. • .j 



'it! . »'•"?■ ; 
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Ar\ /Q'-NOZ AH o'-nO 

urn uhj) CI) s •'' 




+ HNHR* 
Ar«^ N Q l -l' 




Ar 2/ N Q 2 -NHR S 



(XID (HID (D) 

[wherein, the symbols have the same meanings as 
defined above; and L ' is a leaving group]. 

In the process 5, the objective product can be 
15 obtained by reacting 1, equivalent to excess amount of: 



hn \m.J (XIII) or HNHR 2 (HID 



with the compound (XII) or (XII'). The reaction 
conditions are the same as, those of the alkylation 
reaction of the amino group. in the "process 1." As the 
base, the above strong base, inorganic base. pr organic 
base is used. 

The leaving group L» ' used in the "process 5 " . ( 
includes the same one for L. Among them, bromo and 
iodo are preferred. When "R 1 and R 2 bonds together 
with the adjacent nitrogen to form an optionally 
substituted nitrogen-containing heterocyclic group, " 
the objective product can be synthesized by introducing 
the corresponding nitrogen-containing heterocycle 
according to the "process 5 . " For example, morpholino, 
piperazino, 1-piperazinyl , 1-imidazolyl , phthalimide, 
etc. can be easily introduced. 

The compound used as the starting material in the 
above "process 1" and "process 2" can be synthesized by 
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"uslng^the synthesis procedures whichare known In" 
references in~ combination*. -For example, -the following 
compound used in the above "process 1" is easily 
available or synthesized. 



(XIV) 



Among them, the compound wherein Z is 
-C(OH)-(CH 2 )n-Ar 3 can be produced from the 
corresponding ketone according to the same manner as 
that described in "process' 2." 

The compound (III) or (III') as the starting 
material 1 can be synthesized by the per se known 
procedure, and examples thereof include the following 
schema 'i-i'- - : • • ■ ■ •<"• 

- Schema • , ■ -< * '■ ■ ■> :■ 



20 



M (XVI \ 



(XVII) .(HI) 



25 



30 



35 



-Ar 



cxirr> 
;<xv) . 



(XVII) 



Ar's^Q'-L 
Ar'^N^-NHR* 
(111') 



- ( wherein -J 1 : is a cyano group, a carboxylv group, a 
lower (Cjij) alkoxy-carbonyl. group or a forrnyl "group ; J 7 
'■'-is a group capable of converting into a leaving group 

(e.g. : cyano ; carbbxyl , lower ( C 10 ) alkoxy-carbonyl , 
-'protected hydroxy 1 group, etc.); L" is the same, 
meanings as defined in L; arid the' other symbols have 
the same meanings as defined above.) 

It is possible to convert to the compound (XVII) 
: by reacting the' compound (XV) with one equivalent to 
excess amount of the"' compound (XVI) in ariy' ; iriert 
solvent (e.g. etheral solvent, DMF, DMSO, alcoholic 
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solvent,: acetbnitrile, acetone, etc.) or { mixed solvent 
thereof - in- the presence of a- base (usually 1 to 3 
equivalents), at -20 to 120°C for 5 minutes, to 24 hours. 
The compound (XVII) can.also be obtained by heating the 
5 compound (XV) and excess acrylonitrile or lower alkyl 
acrylate (2 to 10 equivalents) in the presence of a 
base catalyst. 

The base include strong bases (1) such as hydrides 
of alkaline or alkaline earth metals (e.g. lithium 
10 hydride, sodium hydride, potassium hydride, calcium, 

hydride, etc.), amides,, of alkaline or alkaline earth ( 
metals (e.g.. lithium amide, sodium amide, lithium 
diisopropyl amide, lithium, dicyclohexylamide,, , lithium 
hexamethylsilazide, „ sodium hexamethylsilazide, 
15 potassium hexamethylsilazide, etc.) and lower (C NA ) 
alkoxides of alkaline or alkaline ' earth metals (e.g. 
sodium methoxide, sodium ethoxide, potassium 
t-butoxide, etc . ) ;< inorganic salts (2) such as 
hydroxides of alkaline or alkaline earth metals (e.g. 
20 sodium hydroxide, potassium hydroxide, lithium 

hydroxide, barium hydroxide, etc.), carbonates of 
. alkaline or alkaline earth metals (e.g.H sodium 

carbonate, potassium carbonate, cesium carbonate, etc.) 
and hydrogencarbqnates of alkaline or alkaline earth 
25 metals (e.g. sodium hydrogencarbonate , potassium ( 
hydrogencarbonate ..- etc . ,) ; and organic bases ( 3 ) such as 
amines :( e.g. trie thylamine, diisopropylethylamine , 
N-;methylmorpholine, .4 -dimethyl aminopyridine , .DBU 
( 1 , 8-diazabicyclo [ 5.. 4 . 0 ] -7-undecene ) ,. DBN .. ^ t 
30 ,( 1 ,5-diazabicyclo( 4.3. 0 ] non-5-ene) , etc ..) and basic 
heterocyclic compounds (e. g . . pyridine, ...iinidazpl, 
2 , 6-lutidine, etc.). 

The. compound (XVII) can be converted to the 
compound .( Ill) or ( III ') by . appropriately combining per 
35 se known processes, for ..example, , general organic 

synthesis reactions such as hydrolysis, halogenat ion, 
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oxidation, reduction, alky ration, acylation, ring 
formation' etc - .■■-»•-- ■■■■ - : • 

'• The reaction example include the following 
process 1 . . •■ 7 ' * ■ 

Method 1 

Art/Sf, + -CCHj^-T-KCHj^-COjEt r — 

(XVIII) (XIX) 

Ar'^CB^-TKCHg^-^Et Ar' v/ (CHi) a -T-<Cfl 2 )— OH 

Ar°>V . Ar'X_ NH2 .' . ^ — — 

(XX) (XXI) .. 



-••J ' 



35 



^ Ar \/< c %V T ^ c,, *>:Tr L Ar' x XCH 2 ) a -T-(CH 2 )--L 

.... . ■ ArK Ar j/ -NHR a 

(HI)- -• (111'): = 



■ Method .2 

Ar'jl-H " A r 1 v.ClfcCH- (CH 2 ) h CO 2 E t 

(XXII) " (XXIII) ' 



Ar'vx(CH a ) h+2 C0 8 Et ArVv/(CH 2 )j-g-OH 



(XXIV) 



(XXV) 



30 ^ Ar'^CH,)^ ^ Ar'y (CH,)^L 

.. " " ' Ar* N) Z -NHR* 




[wherein T is a bond, an oxygen atom or an 
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optionally oxidized sulfur atom; L and LV, independently 
represent a leaving group; a and m independently 
represent an .integer of O.to 5 and the. total of them is 
1 to 6 ; h is an integer of 0 to 2; and Q' is a group 
5 obtained by removing one methylene group from Q 2 .J 

The reduction reaction of the compound (XX) and 
the compound (XXIV) can be conducted by the process 
using metal hydrides or catalytic reduction process. 
The catalytic reduction process can be conducted by 
10 reacting with a catalytic amount of a metal catalyst 

such as Ranney-nickel, platinum oxide, metallic ( 
palladium, palladium-carbon, etc. in an inert solvent 
(e.g. alcoholic solvent) at room temperature to 100°C 
under a hydrogen pressure of 1 to 100 atm for 1 to 4 8 
15 hours • 

The reduction reaction using the metal hydride can 
be easily conducted by reacting in an inert solvent 
using a metal hydride (e.g. lithium aluminum hydride, 
sodium borohydride, lithium boro hydride,; sodium 
20 cyanoborohydride, diborane, dibutylaluminum hydride, 
etc . ) of a metal (e.g. zinc, iron, sodium, potassium, 
etc.). The inert solvent include etheral solvents 
(e.g. dyiethyl ether, tetrahydrof uran , dioxane , etc.), 
alcoholic solvents (e.g. methanol, ethanol, 
25 tert-butanol , etc.), toluene and hexane. The preferred ( 
metal hydride include lithium aluminum, hydride . The 
amount of the ; metal hydride to be used is from 4 to 20 
equivalents, more preferably from S to 12 equivalents. 
The reaction temperature is from -70 to 100 °C. The 
\0 preferred reaction temperature varies depending on the 
kind of a reducing agent to be used, but is normally 
from 30 to 70°C. The reaction time is from 30 minutes 
to 18 hours. It is also possible to selectively reduce 
only a cyano or ester group. 
5 The conversion ' from a hydroxyl group to a leaving 

group or introduction of a protective group of an amino 
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group can be conducted according to the procedure 
~ ~ described in Comprehensive' Organic ' Transf brihktions , VCH 
Publishers Inc . 

: -The* compound (XXII ) can 'be converted to the 
5 cbiripourid (XXIII) by the Wittig reaction: The reaction 
can be conducted in an inert solvent (eVg: alcoholic 
solvent^ etheral solvent, etc.)/ if necessary, in the 
presence of "a 'base at 20 to : 60°C for 5 minutes to 18 
hours; "using 1 equivalent to excess amount' of- a Witting 
10 reagent (e.g. ethyl triphenylphosphoranilidene-acetate , 
ethyl diethylphosphonoacetate, etc.)- The base include 
~> strong' bases (1) such as ' sodium hydride, t-butoxy 
potassium, ^ etc. ) ; " inorganic "bases (2) such as ;: 
hydroxides of alkaline or alkaline earth metals (e.g. 
15 * sodium 'hydride,' potassium hydroxide, lithium hydroxide, 
barium' hydroxide, etc . j , carbonates >of alkaline or 
• alkaline earth petals .(.e. g. sodium, carbonate, ^potassium 

carbonate,' cesium carbonate, etc.) and jv- "-"\ 
-hydrogehcarbdnates of alkaline or alkaline earth metals 
20 ^ : (elg. - sodium hydrogencarbonate, potassium K 

.hydrogencarbonate, etc./) *, and organic bases (3) amines 
(e.g.^triethylamine DBU,~. etc . ) . . > ; , 

.In .case ;of -reducing) the double bond; the catalytic 
- reduction process mentioned above can be ; used . 



25 



?Ht\y^ . (xvin) 



Ar 2 ON 



..as .one of ..starting materials can be synthesized 
30 from aryl acetonitrile pr diaryl ketone .accprding to 
the per. se known procedure (e.g. Synthesis , page 172, 

1977.)-. ■ . ;- . .; yJ . 

.^Moreover, in any. of the aforementioned reactions 
and any of the reactions for synthesizing the starting 
35 compounds, when the raw materials have^ amino, carboxyl 
or hydroxyl group as a substituent, these functional 
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groups may be protected with protective groups which 
are commonly used in peptide chemistry or related art. 
The desired compounds can be then be obtained by 
eliminating such protective, groups when .needed. 
5 The aminq-protective group that can be . used 

includes, for example, alkyl-carbonyl (e.g. formyl, 

acetyl, ethylcarbonyl , etc.), C t _ 6 alkyloxycarbonyl 
(e.g. methoxycarbonyl , e thoxycarbonyl , , etc . ) , benzoyl 
group, C 7 . 10 aralkyl-carbonyl . (e .g. benzylcarbonyl , 
10 etc.), trityl, phthaloyl and, 

N,N-dimethylaminomethylene . These groups may 
respectively have 1 to 3 substituents ,. f or example, 
halogen (e.g. fluorine, chlorine, bromine, r. iodine, 
etc;) and nitro. • ; - . 

15 The carboxyl -protective ...group which, can be used 

includes, for example, C U6j alkyl (e .g . { methyl ,. ethyl, 
ethyl, n-propyl, isopropyl, butyl, tert-butyl, etc.), 
phenyl, trityl and .silyl-.a .These groups, may 
respectively have 1 to 3 substitutes, for example, 
20 halogen (e;g. fluorine,,, chlorine,, brpmine, : iodine, 
etc.), Cx. 6 alkyl-carbonyl: (e.g. formyl,:, acetyl, 
propionyl, butylcarbonyl , etc.) and nitro.. 
" The hydro xyl -protective group which can be used 

includes, for example, alky! (e;g. methyl, ethyl, 

25 n-propyl, isopropyl, butyl , tert-butyl , etc.), phenyl, 
C 7 . 10 aralkyl group (e.g. benzyl, etc.), formyl, C x , 6 
alkyl-carbonyl group (e.g. acetyl, propionyl, etc.), 
benzoyl, C 7 . 10 aralkyl-carbonyl (e.g. benzylcarbonyl , 
etc . ) , tetrahydropyranyl, ' tetrahydrof urahyl , and silyl . 
30 These groups may respectively hav£ 1 to 3 substituents, 
for example, halogen (e.g. fluorine, chlorine, bromine, 
iodine, etc.), alkyl (methyl, ethyl, n-pfopyl, 

etc.), phenyl, C 7 . 10 aralkyl (e.g. benzyl, etc.) and 
nitro. ?i 
35 These protective groups 'can be removed' by the per 
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. - .se known procedures or any procedures analogous 

thereto-. fz-vFor-* example, --ar process using,, -an - acid, a base, 
a reducing; agent, an ultraviolet light , hydrazine, 
phenylhydrazine, N-methyldithiocarbamate, , 
5 tetrabutylammonium fluoride or palladium acetate can be 
utilized. 

■ The salt ;of the compound (I) or (II) include, for 
example, salts with inorganic < bases , salts with organic 
bases ,. salts.with inorganic acids and . salts with basic 
10 or acidic amino acids. The preferred salts with 

inorganic -bases include, for example, alkaline metal 
•salt (e.g. sodium .salt, potassium salt, etc , ) , alkaline 
earth metal salt (e.g. calcium salt, magnesium salt, 
.etc.). and aluminum salt and ammonium salt. The 
15 preferred salts with organic bases include,, for 

example, .salts with trimethylamine , triethylamine , 
pyridine, picoline, ethanol amine, diethanolamine, 
triethanolamine , dicyclqhexylamine , ; 
N,N'-dibenzylethylenediainine; .etc. The preferred salts 
20 with inorganioc acids include, for example, -salts : , with 
hydrochloric acid, .hydrobromic. acid, nitric acid, 
sulfuric K ; acid, 'phosphoric ,ac id, ;etc . £ The preferred 
salts with organic acids, include, for example, salts 
with ..formic acid, acetic, acid, trif luorqacetic acid, 
25 fumaric ^ac id,:. oxalic acid, tartaric -acid, maleic acid, 
citric acid,, succinic acid, malic acid, methanesulf onic 
acid, benzenesulfonic acid , p-toluenesulf onic acid, 
etc. The preferred . salts with basic amino, ^aclds 
include, for example, salts with arginine, . lysine, 
30 ornithine, etc. The preferred salts with acidic amino 
acids, include, . for example, salts with tr as parti c acid, 
; glutamic acid, etc. • j -r 

Among, them, pharmaceutically acceptable salts are 
particularly preferred. In case the . compound has a 
35 basic functional group in its molecule,, the 

pharmaceutically acceptable salts include, for example, 
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inorganic salt such as hydrochloride , sulfate, 
phosphate,- hydrobromide, etc ; , or -organic salt such as 
acetate,; maleate, • fumarate, succinate, 
methanesulfonate, p-toluenesulf onate , citrate, 
5 tartrate, etc. In case of having an acidic functional 
group, the pharmaceutically acceptable salts include, 
for example, inorganic salt such as alkaline metal salt 
(e.g. sodium salt, potassium salt, etc.) or alkaline 
metal salt (e.g. calcium salt, magnesium salt, etc.) 
10 and ammonium salt. 

The compounds (I) and (II) of this invention and 
their salts can be separated and purified-=by known 
procedures such as solvent extraction, pH change, 
redistribution; crystallization, recrys tallization , 
15 chromatography y etc . The starting compounds of the 
compounds (I) and (II) of this invention and their 
salts can be separated and purified by the same known 
procedures as * those described above , but the reaction 
mixture containing them may be respectively ,be 
20 -submitted to the next reaction steps. 

When the compounds (I) arid (II) of this invention 
and their salts include optical isomers, stereoisomers, 
position isomers or rotational isomers, these are also 
included as the compounds of this invention and can be 
25 obtained : by the "per se known synthesis and isolation 

procedures. For example, when optical isomers exist in 
the compounds of this "invention, optical isomers 
resolved from the compounds can also be included in 
this invention.' •.'.«« 
30 ' " ■ The optical -isomers can be produced by the per se 

known method . Specifically, a desired optically active 
isomer can be obtained by using an optically active 
intermediiate, or by optically resolving a mixture of 
racemic modifications as a final product > according to a 
35 usual procedure. • 

As an optical resolution procedure, for example, 
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j there can be used the following fractional 

■* recrystallization process/ chiral -column process , 
diastereomer process, etc,. 

(1) Fractional recrystallization process 
5 A process comprising reacting a racemic 

modification with an optically active compound to form 
a salt and separating the salt according to a 
fractional recrystallization method and optionally 
• producing a free optical isomer through a neutralizing 
10 step. ■ ■ 1 

(2) Chiral column process " ! 

A process of separating a racemic modification or 
a salt 1 thereof using a column for separating an optical 
isomer (chiral column) . In case of a 'liquid 

15 chromatography, for example, the optical isomer is 

separated by adding a mixture of -optical isomers to a 
chiral colunin such as ENANTIO-OVM (manufactured by Toso 
Co ; ) and developing with water, various buffers (e.g. 
phosphate buffer , etc .) and an organic solvent (e.g. 

20 ethanoT, methanol, acetonitrile, - etc : ) alone or irv 

combination ^thereof . In case of a- gas- chromatography, 
it is separated by using a chiral column such as 
' CP-Chirasil-DeX CB (manufactured by GL Science Co.). 

(3) Diastereomer process'- 

25 " ' A process comprising reacting a mixture -of racemic 

■modif ications "with ; , ah optically active reagent to form 
a mixture of dias teromers , separating the mixture into 
" a .single substance-through normal means (e.g.' 

fractional recrystallization, chrbmatbgraphyy etc . ) and 

30 cleaving the optically active reagent site due to 'a 
chemical treatment such as hydrolysis reaEction. For 
example, when the compound of this invention has a 
hydiro'xyr group or a primary or secondary amino group in 
' the molecule, a diastereomer as an ester or amide can 

35 be obtained by subjecting the compound and an 4 optically 
active organic acid (e.g. 
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MPTA[a-methoxy-ot- ( trif luoromethyl ) phenylacetic acid , 
( - ) -menthoxyacetic acid, etc.) to. a condensation 
reaction. On the other hand/ when the . compound of this 
.-invention has a carbpxylic group, the diastereomer as 
5 the ester or amide can be obtained by subjecting the 
compound and an optically active amine or an alcohol 
reagent to a condensation reaction. The . separated 
diastereomer is converted into an optical isomer of the 
.original compound by subjecting to an acid, hydrolysis 
10 or basic hydrolysis reaction. 

The compounds (I), .and (II) of this invention and 
^their salts can be safely administered as they are or 
as a pharmaceutical composition , containing a 
medicinally acceptable carrier in various .dosage forms 
15 such as tablest, (inclusive of dragees and ,f ilm-coated 
tablets), powders, granules, .capsules ( inclusive of 
soft capsules )> solutions , injections, suppositories, 
controlled-release preparations, etc.. by the oral route 
or parenteral route (e .g. . local, rectal or intravenous 
20 administration) according to the per se known method. 
An amount of the compound (I), .or a salt .thereof 
contained in the .preparation of .this invention is from 
0.1 to 100%. by weight based on the total weight. The 
dosage is dependent on the subject, route of 
25 administration, administration route, . diseases ,. etc., 
but for the treatment ,<pf , .viral encephalitis , .etc . , for 
instance, the recommend . oral regimen for an adult 
patient (b.wt.. 60 kg) is , about 0,1 to 500; mg/ day, 
preferably about 1 to 100 mg/day, more preferably about 
30 5 to. 4.00 mg/day, to be, administered, once a day or in a 
few divided doses, daily. 

. The pharmaceutically acceptable carrier includes a 
variety.. of\ organic and inorganic carriers or vehicles 
which are commonly used in the pharmaceutical, field. 
35 . Here, excipients, lubricants , binders^ :disintegrators , 
etc. are all subsumed in the concept of carrier for 
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- - solid preparations, while solvents," solubilizers , 
* suspending agents; isotonizing- agents >- buffers, 
anallgesics , etc. can be used in the formulation of 
liquid preparations. Where necessary, various 
5 additives such as preservatives , antioxidants , coloring 
agents; sweeteners; absorbents, moistening agents, etc. 
can also be' added. The preferred excipient includes 
lactose, sucrose, D-mannitol, starch, corn starch, 
crystalline cellulose, and light silicic anhydride. 
10 The lubricant include magnesium stearate, calcium 
stearate^ talc, arid "colloidal silica. 
^ The binder includes crystalline cellulose, 

saccharose, D-marinitol, dextrin, 

hydroxyprbpylcellulose, hydroxypropylmethylcellulose, 
15 polyvinylpyrrolidone, starch, sucrose, gelatin, 
methyicellulose, and carboxymethylcellulose . 
The disintegrator includes starch, 
' carboxymethylcellulose, carboxymethylcellulose calcium, 
croscarmellb^e sodium; carboxymethylstarch sodium, and 
20 L-HydroxyprbpylceTlulbse: ' The solvent include water 
for injection, 'alcohol, -propylene glycol, macrogols, 
sesame oLl; : and "corn oil . ' :Jl 

The solubilizer includes polyethylene glycol , 
propylene glycol , -D-marinitol , benzyl benzoate, ethanol, 
25' tfisauninbmethan^, choresterol ; triethanolamine, sodium 
carbonate, r arid sodium citrate. 

"The suspending agent includes surfactants such as 
stearyl' triethanoTamine, : sodium lauryl ^sulfate, 
laurylaminoprbpibriic 'acid, lecithin; 5 berizalkbnium 
30 ' 'chloride, behzethonium chloride, and glycerin 

monosteafate, etc 7 : and hydrophiiic macromblecular 
substances such as polyvinyl alcohol, ,l ? 

polyvinylpyrrolidone, carboxymethylcellulose sodium, 
methylcelluldse, hydroxymethylc£llulose> 
35 hydrdxyethylcellulose, and hydroxypropylcellulose . 
The isotonizing agent includes glucose, 
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D-sorbitol, sodium chloride, glycerin, D-mannitol , etc. 
: ;The buffer includes various buffer solutions such 

• as phosphate, acetate, carbonate, and .citrate . 

The anallgesic includes benzyl alcohol.: 
5 The preservative includes paraoxybenzoate, 

chlorobutanol, benzyl alcohol, -phenethyl . alcohol, 

• dehydroacetic acid, and sorbic acid. 

The antioxidant includes sulfite, and ; ascorbic 

••• acid . 

10 The drug comprising the diphenylmethane derivative 

of this invention .and it *,s medicinally . acceptable salt ( 
have an excellent MIP-la/RANTES, receptor antagonism 
and, therefore, they are useful as an medicament for 
mammals (e.g. .humans , dogs , . cats > . rats , mice, bovines, 
15 etc . ) for ^preventing , or treating viral diseases or; 

infectionary diseases, (e.g.; acute .viral 'encephalitis, 
acute bacterial meningitis, Hericpbacter pirolli 
infectious disease, .pneumonia, hapatitis A, -hepatitis 
x.B, hepatitis C, herpes simplex virus infectious 
.20 . disease, vesicle-strip blister virus infectious 

^disease, HIV infectious disease (AIDS) , influenza 
infectious disease, invasive staphylococcosis, 
... tuberculosis, ^etc. ) , tumors ,(e.g. bladder cancer, 

mammary cancer , cervical carcinoma, chronic lymphatic 
25 leukemia, chronic myelocytic leukemia, colon cancer , ( 
multiple myeloma, jmalignant myeloma, prostatic cancer, 
lung cancer^ stomach cancer, Hodgkin's disease, etc.), 
allergic diseases (e.g. bronchial asthma, atopic 

• .dermatitis, allergic rhinitis, etc .J , .inflammatory 
30 disease . (e.g. .arteriosclerosis,, arterial .sclerosis 

: broken out after .heart transplantation, (chronic) 
rheumatism,.; etc .,} , diabetic diseases .(e.g. diabetes, 
diabetic nephropathy, diabetic complication, diabetic 
retinopathy, diabetic microangiopathy, etc.), central 
35 ... : -diseases... (e.g. Alzheimer ' s. disease epilepsy, fever, 
ache, dementia, etc .) , hyperlipemia, 
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hyperchlosterolemia, thrombocytopenia due to dialysis, 
spinal cord injury, osteoporosis, ulcerative colitis, 
peptic ulcer, sepsis ( shock) reperfusibn disorder of 
lung and heart, unstable ?f angiha pectoris, transient 
5 ischemic attack, valvular" disease of Heart, rejection 
after organ* transplantation, retenosis v after 
angioplasty, systematic Mupiis erythematosus , multiple 
' '"' sclerosis > renal failure, • endometriosis , fibroid lung, 
adult respiratory'' r distressl syndrome, cardiac 

10 'dysrhythmia, etc.' Particularly, they are useful for 

preventing of ; treating allerigic diseases, inflammatory 
diseases or multiple - sclerosis . t rr i. 

The cdmjpound u£ed for MIP- lot/RANTES receptor 
antagonism of this investion is low toxic and has a low 

15 risk of side effect. The oral acute toxicity (LD 50 ) of 
the compound of this invention in rats is not less than 
100 mg/kg. 

[Mode of Working the Invention] 

The following reference, working, formulation and 
20 test examples are intended to describe this invention 
in further detail, but they are mere examples and 
should by no means be construed as defining the scope 
of the invention. Thus, various modifications can be 
made without departing from the scope of the invention. 
25 In the following reference and working examples, 

the term "room temperature" means any temperature 
within the range of 0 to 30 °C. The organic solvents 
were dried over anhydrous magnesium sulfate or 
anhydrous sodium sulfate. means percent by weight 

30 otherwise specified. The other symbols have the 
following meanings. 

s: singlet 
d: doublet 
t: triplet 
35 q: quartet 

m: multiplet 
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br: broad 

J: coupling constant 

Hz: . Herz , 

CDC1 3 :,. deuterochloroform 

THF: tetrahydrpfuran . 

DMF.s. N r N-dimethylf ormamide 

DMSO: dimethyl sulfoxide 

1 H-NMR : . proton nuclear magnetic resonance (The 

.j ; /; sample was measured in a free form and 
when a conformational isomer . existed, 
£he only main peak was read.) 

DMEM: Dulbecco ' s - modified Eagle ' s . medium 

PBS: phosphate buff ered saline 



( 



(0 2000 Copyright Derwent Informal ion Ltd. 



WO 97/24325 



123 



PCT/JP96/03820 



[Examples] ' ~ - .* 

Reference - Example~l-1 : - : - 

3 , 3-Diphenyl-3-f ormylpropionitrile 
To a solution of diphenylacetaldehyde ( 1 g) in 
5 tetrahy&rofuran (10 ml) was added dropwise slowly a 
suspension of 60% sodium hydride (0.25 g) in 
tetrahydrof uran (5 ml) under ice-cooling and stirring. 
After completion of -dropwise addition , the mixture was 
further stirred for 20 minutes. > Then> ; 
10 bromoacetonitrile (0.41 ml) was r added and the mixture 
was further stirred for 3 0 minutes . The reaction 
mixture was poured into 'ice-water and -the oil that had 
' separated out' was extracted with ethyl ; acetate . The 
organic layer was taken, washed with water dried over 
15 anhydrous' sodium sulfate, and 5 concentrated to dryness . 
1 The residue was purified by silica 'gel -column 
chromatography to provide the : 'titled compound (0.85 g) 
as colorless oil. ■ 
Reference -Example 1-2 : ■•'»"• '< 

20 ■' * v 4 ,4-Diphenyl-4-formylbutyrohitrile 

Diphenylacetaldehyde (25 ;6 g)-, acrylonitrile (12.5 
ml) and DBU (2 . 5 g) were stirred in isopropyl alcohol 
(250 ml 5 ) l with r warming at ; 70°G for 6-hours. The 
reaction fixture was Concentrated : to < dryness and the 
25 residue was purified by silica gel' column 

chromatography . The v crude crystal crop obtained was 
washed with isopropyl ether to provide the titled 
compound (19.8 g) as colorless prisms .-- : *' 

The structural formulas and NMR spectra of the 
30 respective* compounds are shown jin' Table 1 . 
Reference Example 2-1: ^ i qr fir- 

Ethyl' 5-cyano-4 ; 4-diphenyl-2-peritenoate 
3 , 3-Dipheriyl-3-f ormylpropionitrile' ( 0 . 85 g) and 
(carboethoxymethylene) triphenylpHosphorane (1.46 g) 
35 were heated in chloroform (20 -miy : under* reflux for 7 
hours . ' The reaction mixture was then concentrated to 
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dryness and the residue was purified . by . silica gel 
column chromatography to provide the titled compound 
(0.7 g) as colorless oil . 

The : compound of Reference Example 2-2 was 
5 synthesized in; the same manner as Reference Example 2- 
1. ■ ■ ... 

Reference Example 2-2 5 

Ethyl 6-cyano-4., 4-diphenyl-2-hexenoate 
The structural formulas and NMR spectra of the 
10 above compounds are shown in Table 2. 

Reference Example 3-1: > ( 
( 4-Chlorophenyl )phenylacetonitrile 
To a mixture of mandelonitrile (5 g) and 
,chlorobenzene ?(15.7 g) was< added .sulfuric acid (9.8 ml) 
15 dropwise, while the. temperature, of : the, mixture was 

maintained ,at 5°G r 10?C. After, completion of dropwise 
addition, the mixture was^stirred for, another 1.5 
hours . The reaction mixture was poured into ice-water 
and the syrup that had separated .out was extracted with 
20 ethyl acetate . : The. extract was washed .with saturated 
aqueous sodium < hydrogen carbonate solution, dried over 
anhydrous .sodium sulfate, and concentrated to dryness. 
The residue was purified by silica gel column 
chromatography to provide the titled compound (3.6 g) 
25 as pale yellow syrup, * ( 

The compounds of Reference Examples 3-2, and 3-3 
were synthesized in the same manner as Reference 
Example 3^1- . ; 
Reference Example 3-2: 
30 (4-Methoxyphenyl)phenylacetonitrile 
Reference Example 3-3: 
■ Bis(4.-chlorophenyl)acetpnitrile 

The structural formulas and NMR. spectra of the 
respective compounds are shown in Table 3. . 
35 Reference -Example 4-1 : ^ 

Ethyl 4-cyano-4 , 4-diphenylbutyrate 
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To a solution "of diphenylacetonitrile" (28 g) in 
ethanol (100 "ml) were T added "DBU " ( 6 " ml ) ~and ethyl 
acrylate * ( 30 ml) : ' The "mixture was heated and stirred 
at 80°C for 16 hours . After cooling, 2N-hydrochloric 
5 acid (200 'ml) was added and the mixture was extracted 
with isopropyl ether . The organic extract was washed 
with water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The crude crystal 
crop was recrystallized from hexane-isopiropyl ether to 
10 provide the titled compound (34 g) 

The compounds of Reference -Example 4-2 - 4 were 
synthesized in the : same manner as Reference Example 4- 

1. - • ; 

Reference Example* 4-2 : [ { " • 

15 Ethyl 4-(4-chlorophehyl)-4-cyaho-4-phenylbutyrate 

Referenced 5 Example " 4 -3 : w - ; '* v : r 

Ethyl 4-cyano-4- ( 4-methoxypheriyl ) -4-phehylbutyra te 
Reference Example' 4-4: 

Ethyl 4, 4-bis (4-chlo±rophenyl )-4-cyanobutyrate 
20 Reference Example 4-5: : " is-*x*.ii. a -' 

Ethyl 5-cyano-5 ; 5-diphenylpehtahbate' ^* 
To ; a ;T stirrihg solution of- diphenylacetonitrile ( 1 
~ g) in tetrahydrof uran- ( 10 ml ) was - added ' 60% sodium 
hydride 1 ; ( 0 . 25 g) in small portion under ice-cooling . 
25 ' After completion of dropwise' addition , w the mixture 2 was 
stirred for 20 minutes . ' Th£h, ethyl ^4-brbmobutyrate 
; ( 0 . 94 v ml )' '-was added drbpwise under ice-tdolihg and the 
mixture ; was further stirred at 1 room "temperature for 15 
minutes. 'The reaction mixture was poured -into ice- 
30 water and the -organic layer ; that had separated out -was 
rl extracted 'with "ethyl acetate . "The extract was washed 
: with water, 'dried over anhydrous ^sodium sulfate, and 
concentrated to dryness. The -residue was purified by 
siiica gel column "chromatography to provide the titled 
35 i < compound "( 0187 g ) as colorless : oil . : - - 
Reference Example 4-6: 
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Ethyl 5-cyano-4 , 4-diphenylpentanoate 
Toa solution of ethyl, ..5-cyano-4 , 4-diphenyl-2- 
pentenoate (0.7 g) in ethanol ( 20 , ml ). was added 10% 
.. palladium-on-carbon (0.24 g) , and the mixture was 
5 , reduced by catalytic hydrogenation at atmospheric 

pressure and at. room temperature. The catalyst in the 
.reaction mixture was filtered off and the filtrate was 
; concentrated . to dryness. _ The .residue, was purified by 
silica gel column chromatography, to provide the titled 
10 compound (0.6 g) as colorless . oil . . 

The compound of Reference Example 4-7 was ( 
synthesized, in same, manner as Reference .Example 4-6. 
Reference Example 4-7; 

Ethyl 6-cyano-4 , 4-diphenylhexanoate 
.15 - /. .-The .structural formulas - and; NMR spectra of the ^ 
respective compounds are. shown, in,. .Table, 4 . 
j Ref erence .Example ? 5.-,l :. .. !: - 
5-Amino-4 , 4-diphenylpentanol. : :J .. 
To a stirired solution of ethyl 4 r cyano-4 , 4- 
20 diphenylbutyrate (1.2 g) in: tetrahydrof uran (30 ml) was 
added lithium. .aluminum hydride (0.44 g) in small 
- portion under ;ice-cooling . After, completion of 
dropwise ..addition, ; the ; mixture was, heated and stirred 
at 6Q°C, f or 3. . hours . The reaction mixture was then 
25 - cooled; with, ice again, .water (1 ml ) and 15% aqueous f 5 

_sodium : hydroxide (3 ml) were ; added in succession. The 
insoluble matter that .had, separated out was filtered 
off and the filtrate was extracted with ethyl acetate 
and saturated aqueous sodium hydrogen carbonate. The 
30 organic flayer was taken, washed with water , .dried oyer 
anhydrous . sodium sulfate, and concentrated to dryness. 
The residue was washed, with isopropyl .ether to provide 
the titled^cqmpound ; ( 0 . 82 . g) as colorless powder. 

The ..compounds of : Reference Examples 5-2 - 7 were 
35 synthesized in the .same manner as c :Ref erence. :; Example,;5- 
1 . 
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NMR spectra of the 
Table 5 : . * w - 



Reference Example 5-2: 
1 I4i 5-Amino-4-( 1 4-chlor6phenyr}-4- : phenylpentanol 
Reference Example 5-3: 

: 5-Amino-4- ( 4-methoxyphenyl ) -4-phenylpentanol 
5 Reference Example 5-4: 

5- Amino-4 , 4-bis ( 4-chlorophenyl ) pentanol 
Reference Example 5-5: 

6- Amirib-5 , 5-diphenylhexanol 
Reference Example 5-6: 

10 6 —Amino— 4 1 4-diphehylhexanol 

Reference Example 5-7: 

7 - Amino- Y -, 4 -d ipheny 1 hep t ano 1 
'* The structural : formulas ancf 
respective compounds aire shown in 

15 Reference Example 6-1: 

5-Formylamino-4 , 4-diphenyipehtandl • • - ■* ' 
5-Amiho-4 V4-diphenylpehtanol (10 g) was dissolved 
in formic acid ( 80 ml ) followed by addition of acetic 
anhydride (13 ml).' The miicture was stirred at room 

20 temperature foi- 4 hours -and 'concentrated to' dryness. 
The residue was partitioned between chloroform and 
water. The water layer "was made^basic with 1 aqueous 
ammonia and extracted' with chloroform. ' The 'extracts 
were dried over anhydrous sodium sulfate and 

2fT ! concentrated' to 'dryness . The residue' was dissolved in 
ethanbl (30 ml) and the solution was stirred in 1N- 
aqueous sodium hydroxide' (20 ml) at' room temperature 
for 20 minutes. The reaction mixture was diluted with 
water and the crystals 'that separated out' were 

30 collected by filtration^ The crystal was washed 

serially with water and ethyl acetate to- provide the 
titled compound (9 g) 'as 'colorless powder. 

The compounds of Reference Example 6-2 - 7 were 
synthesized in the same manner as Reference Example 6- 

35 1. 
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Reference Example 6-2 s 

4 - ( 4 -Chloropheny 1 ) -5- f orrayl amino- 4 -phenylpen t ano 1 
Reference Example 6-3: 

5- Formylamino-4-( 4-methoxyphenyl )—4-phenylpentanol 
5 Reference Example 6-4: 

-4 , 4 -Bis ( 4-chlorophenyl ) —5 - ( f ormylamino ) pent ano 1 
Reference Example 6-5: 

6- Formylamino-5, 5-diphenylhexanol 
Reference Example 6-6: 

10 6-Formylamino-4 , 4-diphenylhexanol 

Reference Example 6-7: ( 

7- Acetylamino-4 , 4-diphenylheptanol 

The structural formulas, physical properties, and 
NMR spectra of the above, compounds are shown in Table 

15 6. . 
Reference Example 7rl.: 

5-Formylamino-l-iodo-4 , 4-diphenylpentane 
. To a solution of 5-f ormylamino-4 , 4- 
diphenylpentanol (-38.3 g). in methylene chloride (600 

20 ml) were added p-toluenesulf onyl chloride ( 29 . 2 g) , 
triethylamine , ( 15 g), and 4- ( dimethylamino) pyridine 
(catalytic amount).. The mixture was . stirred at room 
temperature for 4 hours and concentrated to dryness. 
The residue was stirred with Sodium Io t dide (46.6 g) in 

25 acetone (600 ml) for 2 hours , at 50°C. The reaction ( 
mixture was concentrated to dryness and the. residue was 
diluted with ethyl acetate and water. The organic 
layer was taken, washed with an aqueous solution of 
sodium thiosulf ate, dried over , anhydrous sodium 

30 sulfate, and concentrated to dryness.. The residue was 
purified by silica gel column chromatography to provide 
the titled compound (46.5 g) as yellow syrup. 

The compounds of Reference Example 7-3 - 7 and 7-9 
were respectively synthesized in the same manner as 

35 Reference Example 7-1. 

Reference Example 7-2: 
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- - - - l-Iodo-4,4-diphenyl-5-( tosyramino)pentane 

A mixture of 5-amino-4 , 4-diphenylpentanol ( 1 g) , 
p-toluenesiilfonyl chloride ( 1 . 65 g), tr ie thy 1 amine (1.2 
ml), and 4- (dimethyl amino) pyridine (catalytic amount) 
5 in methylene chloride (20 ml) were stirred at room 

temperature for overnight. The reaction mixture was 
concentrated to dryness and the residue 'was stirred 
with sodium iodide (0.7 g) in acetone ( 25 ,ml ) at 50°C 
for 24 hours. The reaction mixture was concentrated to 
10 dryness and the residue was diluted with ethyl acetate 
: and water. -The separated organic layer, ?was dried over 
' anhydrous sodium sulfate and concentrated to dryness to 
provide the : titled compound (1 g) as light-yellow 
powder^ 1 : , * 
15 • -The compound of Reference Example 7-8 was 

- 5 synthesized in the same manner as Reference Example 7- 
- ->2 • ■) »,«■•..:■. . • ■ • , j 

Reference Example 7*3: » 

4- (/4-Chlorophenyl ) -5-f brmylainino-l-iodo-4 -phenyl - 
.20 ■ pentane 5 ' ». • • ' ' ; 

. vbv! Reference Example 7-4:: : 1 ■■' » ' 

« • :5-Formylamihb-l-iodb-4-( 4-methbxyphenyl )-4- 

;: phenyl pen-t'ane 1 ■ 

■Reference Example 7-5: "« ; 
25, .; , h - - 4y4-bis ( 4-chlorophenyl ) -5-f ormyiaminopentyl-1- 
• • : 'tosylate-*- ■ • ' ■ 

Reference Example 7-6: - ■ - 

: ■! 6-Fbrmylamirio-l-iodo-5, 5-diphenylhexarie 

Reference Example 7-7 : : % 

30 ' 6-Fbrmylamino-l-iodo-4 , 4-diphenylhexane 

: Reference Example 7-8: ^ ' 

l-Iodo-4 , 4-diphenyl-6- ( tosylamino)hexane 
'•..i \ The structural formulas, physical properties , and 
NMR spectra of the respective compounds are : shown in 
35- • f Table 7 . r 
Reference Example 7-9: 
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7-Acetylamino-l-iodo-4 , 4-diphenylheptane 

Reference Example 8: 

7- ( 2-Tetrahydropyranyloxy ) -4 , 4- 
diphenylheptanonitrile . 
5 A solution of 6-cyano-4 , 4-diphenyl-l-hexanoic acid 

(12.5 g) in THF (85 ml) was added to a suspension of 
sodium borohydride ( 1.97 g) in THF (85 ml) at room 
temperature and stirred for 10 minutes. To the 
reaction mixture , was added a solution of iodine (5.46 
0 g) in THF (85 ml) under ice-cooling and the mixture was 
stirred for 1 hour. 3N-hydrochloric acid (20 ml) was 
added and the reaction mixture was concentrated under 
reduced pressure. .The obtained residue was dissolved 
in ethyl acetate-water. The organic layer was 
15 separated,, washed . serially with : water ; and a saturated 
..aqueous sodium chloride solution, and :dried.. The 
solvent was distilled off under reduced pressure to 
provide 6-cyano-4 , 4-diphenyl-l-hexanol ..( 13 g) . To a 
solution of the. obtained alcohol (13-ig.) in 
20 dichloromethane (150 ml) were added p-toluenesul f onic 

acid monohydrate (catalytic amount) and 3, 4-dihydro-2H- 
pyran, ( 4 . 9.8 g ) under ice-cooling and -stirred for 15 
hours. The reaction mixture was concentrated under 
reduced pressure. The obtained, residue,, was purified by 
5 - silica gel, column chromatography eluting with hexane- 
ethyl acetate (4:1) to give the titled compound (10 g) 
as an oil . ...... 

L H-NMR (CDC1 3 ) 6: 1 . 20-1 . 40 ( 2H,m) , .1 . 4 1-1 . 90 ( 6H,m) , 
1.91-2 .08 (2H,m) , 2 . 0 8-2 . 2 0 ( 2H,m) , 2 ■: 40-2 . 5 7 ( 2H,m ) , 
0 3.26-3.39(lH,m), 3 . 40-3 . 52 ( lH,m) , 3 . 60-3 . 73 ( lH,m) , -< 
3.74-3.88(lH,m) , 4 • 49 ( lH,br s.) 7 . 02-7 ; 40 ( 10H,m) 
Reference Example- 9: 

l-Formylamino-7- ( 2-tetrahydropyranyloxy ) -4 , 4- 
diphenylheptane 
5 A solution of 7- ( 2-tetrahydropyranyloxy.) -4 , 4- 

diphenylheptanenitrile (16.8 g) in THF (100 .ml) was 
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added to a suspension of lithium, aluminum hydride (4 . '3 
" " g) in THF~ ( 150 ml) "under ice-coolings and stirred at 

SQ°C for 8 hours. To the reaction mixture was added an 
aqueous lN-sodium hydroxide solution and the 
5 precipitate that separated out was filtered off and the 
filtrate was -concentrated under reduced pressure. The 
residue was dissolved in ethyl acetate-water and 
separated, • The organic lay^r was washed serially with 
water and a saturated aqueous sodium chloride solution. 
10 After drying, the solvent was distilled of f under 

reduced pressure to "provide 7- ( 2-tetrahydropyranyloxy ) - 
4 , 4-diphenylheptanairiine (17 g) . ' 

A solution of the obtained amine 1 (3.7 g) in 
'-pyridine ( 25 ml ) was added to a solution 4 of formic acid 
15 in chloroform >(2M r > 20 ml) followed ^by addition of 1.3- 
dicyclbhexylcarbodiimide (4,-12' g) in chloroform (25 
ml ) with ^stirring under ice-cooling' arid the mixture was 
stirred for 4 hours'. The reaction mixture was 
* ; concentrated under : reduced pressure 7 and the precipitate 
20 that had separated out was filtered off. The filtrate 
was concentrated under reduced pressure. The obtained 
residue was- dissolved in ethyl acetate-water and the 
organic layer was separated , washed serially" with water 
*and a« saturated aqueous : sodium chloride^ solution , and 
25 dried. The solvent was-distilled 'of f ; under -reduced 

pressure.. The obtained residue was purified" by silica 
gel column chromatography eluting » with hexane-ethyl 
acetate (1:2) 'to give the titled compound (1. 4 g) as an 
■ ' "oil. ■ -• ' *- - - — • ■• - - 

30 " l H-NMR (GDCI3) 6: l;10-lv37(2H>m) ; 1 . 4 0-1 \ 9 0 (8H, m) > ; 
' 2.05'-2.20(4H,m), 3 • 05-3 • 40 { 3H,m) ; 3 1 40-3 .'53 ( iH,m) , 

3. 5 6 -3. 75 ( lH,m), 3 . 7 5-3 . 90 ( 1H, m) , 4 . 49 ( lH,br s ) , 5 .20- 
5.60(lH,br), 7 . 05-7 . 33 ( 10H/m) / 8 . 12 ( lHv'fl ) ' 
Reference Example 10: ' 4 * 
35 l-Formylamino-7-iodo-4 , 4-dipheriylheptane 

To a solution of 1-f ornhylamino-7-( 2- 
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tetrahydropyranyloxy) -4 ,4-diphenylheptane ( 1 . 4 g) in 
methanol. ( 20 ml) was added p-toluenesulfonic acid 
monohydrate (catalytic amount) at room temperature and 
the mixture was .stirred for .3 hours- .The., reaction 
5 mixture was concentrated under reduced, pressure to 
provide 1-f ormylamino-7-hydroxy-4 , 4-diphenylheptane 
(1.2.g) as an oil. :% . 

The obtained oily substance was -dissolved in 
dichloromethane (20 ml). To the solution were added a 
10 mixture of triethylamine (1 ml), 4-. 

dimethylaminopyridine (catalytic amount ) , and p- ( 
toluenesulfonylchloride (687 ml) and the mixture was 
stirred for 3 hours. The reaction mixture was 
. concentrated under reduced pressure and the .. obtained 
15 residue was .dissolved in ethyl. acetate-lN hydrochloric 
acid. The organic layer , was -separated, washed serially 

-with water and .saturated aqueous, sodium chloride, and 

dried. The solvent was distilled off -under, reduced 
-pressure, to give 7-f ormylamino-4 , 4-diphenylheptyl 7-p- 
20 toluenesulfonate ( 1 . 3, g) j.-aa. an oil . ■.„.. 

To a solution of the^pbtained- tosylate ( 1 . 3 g) in 
. acetone (20 ml) was added sodium • iodide ( 66 mg ) and the 

^ mixture was ..stirred, at 50°C for 4 hours.-., The reaction 
. mixture was concentrated ; under reduced pressure and the 
25 . • obtained residue was dissolved in ethyl acetate-water. ( 
The organic layer was separated, washed serially with 
water and saturated aqueous sodium chloride : solution , 
and dried. The solvent was- distilled off under reduced 



30 



pressure. The obtained residue was purified. by silica 
, gel column chromatography eluting with hexane-ethyl 
acetate (1:1) to give the titled compound (1.4 g) . 
Melting point: .,119°C 121°C. 
Reference Example 11-1: 



35 



l-Benzyl-4- [ 3 , 5 -bis ( trif luoromethyl ) phenyl ] -4- 
hydroxypiperidine 



To a solution of 3 , 5-bis ( trif luoromethyl ) - 
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~ bromobenzene (1.17 g) in THF (10 ml) "was added 

- -magnesium^ 97 ~mg)* and* stirred under a algon stream at 
60°C for 2 hours. To the thus prepared Grignard 
reagent was added l-benzyl-4-piperidone (379 mg) in THF 
5 (2 ml) and the mixture was stirred for 30 minutes . 

Saturated 1 aqueous ammonium chloride solution was added 
to the reaction mixture and the mixture was extracted 
with ethyl acetate. The organic extract was washed 
serially with water a!nd saturated aqueous' sodium 
10 chloride and dried. The solvent-was distilled off 
: under reduced pressure . The obtained residue was 
purified by silica gel- column chromatography eluting 
with ethyl> acetate-hexahe :( 1 : 4 )' . The solvent was 
distilled off to give the titled compound ?(620 mg) . 
15 Melting point: <89°C - 90°C 

The compounds of Reference Examples 11-2 and 11-3 
were synthesized in^ a manner^ similar to that ■ described 
•r ■ • above V'-*' * '-' ** ••*•-• * .!*"■'■ • • ••' • ■■'*-■' 

• Reference Example 11-2: • J 

20 • 5 l-Benzyl-4-(4-trifluoromethylphenyl)-4- 

hydroxypipefidine' I ' 

l H-NMR V (GDC1 3 ) 5: 1 : 64-1 . 85 ( 3H,m) > 2 . 16(2H,dt) , 
2.46(2H,dt) 2;71(2H,d) , 3.59(2H,s), 7 '. 20-7 . 39 ( 5H, m) , 
: 7.62(4H,ABq) 
25 Reference Example 11-3: 

l-Benzyl-4- ( 3 f 5-dichlorophenyl ) -4- 
hydroxypiperidine 
Melting point:" 75°C - 77°C > 
Reference Example 12-1 : ■ ~ 
30 4-'f 3, 5-Bis(trif lubromethyl JphenylJ-^- 

'-hydrbxypiperidine 1 

To a solution of l-benzyl-^4- [ 3 , 5- 
bis (trif luoromethyl) phenyl ] -4-hydroxypiperidine ( 1 g) 
in methanol (5 ml:) was added 10% palladiiim-dri-carbon 
35 (100 mg) and the mixture was stirred under a ^hydrogen 
atmosphere at room temperature for 2 hours . The 
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catalyst was filtered off and the filtrate was 
■ concentrated under reduced pressure to give the titled 
compound (600 mg) . <. 
Melting point: 209°C - 210°C 
5 , Reference Example 12-2: 

In a manner similar- to Reference -Example 12-1, 4- 
(4-trif luoromethylphenyl)-4-hydroxypiperidine was 
synthesized. 

Melting point: 115°C - 116°C 
10 Reference Example 13 

4- ( 3 , 5-Dichlorophenyl ) -4-hydroxypiperidine ( 
To a mixture of l-benzyl-4- ( 3, 5-dichlorophenyl ) -4 - 
hydroxypiperidine (200 ml) and potassium carbonate (276 
mg) in toluene (5 ml)., was. added chloroethyl 5 carbonate 
15 (217 mg) and the mixture was stirred at 60 °C for 2 
days . Water was : added to the reaction mixture and 
extracted with ethyl acetate. The organic; extract was 
washed serially with water and a saturated .-aqueous 
sodium chloride solution, and dried. , The solvent was 
20 distilled off under reduced; pressure . The obtained 
residue was purified by silica gel. column- - 
chromatography;/ eluting with hexane-ethyl acetate (4:1) 
to give [ 4- ( 3 , 5-dichlorophenyl ) -1- . <* 
ethoxycarbonylpiperidin-4-yl ] ethyl carbonate (190 mg) 
25 as an oil. .., , . , . ( 

To a solution of the carbonate (190 mg) in ethanol 
(5 ml) was added 4N-pot as sium, hydroxide solution (5 ml) 
and the mixture was heated under ref lux ;for : . 15 hours. 
The solvent was distilled off under reduced pressure. 
30 To the residue were added water .and ethyl acetate and 
stirred well. The organic layer was separated, washed 
serially with water and a saturated aqueous sodium 
chloride solution, and. dried. The solvent was 
distilled off under reduced pressure to ; give the titled 
35 compound (135 mg) . -> . . .. 

l H-NMR (CDC1 3 ) 6: 1 . 60-1 . 75 ( 4H,m) , 1.97(2H,dt), 2.91- 
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3.16(4H,m), 7;26(lH,d), 7.40(2H,d) 

"' Reference "Example T4 : 1 i ' z '~' r ' ' : "~ f '' 

:-:>,: 4j:(4Uchloropheriyr)piperidine r ' 
/ : * To ? a solution of 4-(4-chlorophenyl)-4- ' 
5 hyciroxypiperidine (478 mg) in acetic < acid* ( 5 'ml ) was 
added sulfuric acid (0.5 ml) and the mixture was 
•- ; stirred' -at room temperature for 3 hours . -The reaction 
mixture was made basic with 4N-sodium hydroxide and 
^extracted with ethyl acetate.- The organic layer was 
10 1 fi washed serially with water and a 'saturated aqueous 

- sodium chloride solution and driied. The solvent was 
distilled off under reduced pressure to give l-(4- 
chloro^henyl-i;2 / 5 / 6-tetrahydropyridihe (350 >mg) . To a 
solution of -4-(4-chiorophenyl)-l,2, ; 5,6- 
15 tetrahydropyridine ( 250 rag) In methanol (5^ ml ) and "4N- 
-hydrochloric acid (2 ml) ;: was added 10% paliadimn-on- 
" car bo if' (150 mg) -and 1 the mixture was stirred 5 under a 
hydrdgeh atmosphere at room temperature for r 2.5 hours. 
The catalyst was filtered off and 'the filtrate was made 
20 basic with a : '4N-aqueous sodium hydroxide- solution - 

■* followed by" extract ion : with ethyl acetate V* The organic 
1 extract was washed serially with : water and a—saturated 
' aqueous sodium chloride solution and dried. •: -The 
'solvent was : distilled off under deduced pressure to 
25 give the titled" compound '( 180 mg) j as- ah oily' substance . 
■ : - A H-NMR (CDC1 3 ) S: 1 . 60 ( 2H, dq*) , 1 ^70-2 . 65 ( 3H,m) 2.50- 
2;83(3H,m), 3 i 19(2H-dr d) r -7 . 15 ( 2H : ;d)'; ' 7.26(2H,d) 
Reference Example 15: 1 

• 4-(4-Chlor6phenyl)-4-hydr6xyhexamethyleneimine 
30- 1) : l-B^hzyl-4-(4-chlofopfienyl)-4-- 1 

r hydirbxyhexamethyleneimine u '- : ' ' 5 

1 In ! a'similar manner to Reference Example 11-1, the 
titled' compound was synthesized from -1- : 
behzylhexamethylenimin-4-one and 4-chlbrobrom6benzene . 
35 'h-NMR '(CDC1V) 6 : 1 . 49-2 . 20 ( 6H,-m) , - 2-: 32-2 \ 59 ( 2H,m) , v 

2.60-2/73(111,10), 2 ; : 82-3 . i3 ( 2H,m) , 3 ; 66 ( 2H, ABq) , 7.21- 
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7.43(9H,m) 

2 ) 4- ( 4-Chlorophenyl-4-hydroxyhexamethyleneimine 

To a mixture of 1 -benzyl -4- ( 4-chlorophenyl ) -4- 
hydroxyhexainethyleneimine (4.72 mg) -and , potassium 
5 carbonate (414 mg) in toluene (3. ml) .was added ethyl 
vinylcarbonate (426 mg) under ice-cooling and stirred 
at room. temperature for 30.minutes. The. reaction 
mixture was ^diluted with water, and extracted with ethyl 
acetate. The organic extract was washed serially with 
10 water and a saturated aqueous sodium chloride solution 
and dried. The solvent was distilled off under reduced 
pressure. The .obtained residue was purified by silica 
: gel column, chromatography eluting with (i hexane-ethy 1 
acetate ( 6 s i ) to give , [ 4 r ( 4-chlorophenyL) -1- 
,15 yinyloxycarbonyl-hexamethyleneimin-4-yl] vinyl 

.:. carbonate (400 mg) . Tp a solution of the product in 
ethanol (5 ml) was » added; 4N-aqueous ! potassium hydroxide 
solution (5. ml) and the mixture . was stirred at 60°C for 
4 ,hpurs L . The (Solvent was distilled off -under, reduced 
20 pressure. To the residue were .added waterv and ethyl 
v .acetate and stirred well . The organic layer , was 
separated, washed serially with l water:.,and ;j a, saturated 
aqueous sodium . chloride solution,, and . dried .. The 
7 solvent was distilled of f under reduced : pressure to 
25- give: the titled,>compound ( 150 mg) . . 

. *H-NMR (CDCI3) 5 : 1 . 50-2 . 85 ( ?H,m) , 2 . 85-3 . 0;1( 1H ,m) , 
3.17-3.30(lH,m), 3.30-3.50(111,111), 7 . 2 3-7 . 45( 4H, m) 
Reference Example 16: .. 

- 3 Ethyl 4 -cyano-4«phenylr:4-.(2-pyr idyl) butanoate 
30 To a suspension, of 60% .sodium hydride (13.2 g) in 

DMF (40.0 ml) was added a solution,. of phenylacetonitri le 
. (35.1 v g) in, DM? (20 ml) under .ice-cooling and the 

mixture was stirred for 30 minutes..-. ,A .solution of 2- 

bromqpyridine (47.4 g) in DMF (20 -ml) , was added to the 
35 , : mixture under ice-cooling, and stirred; at -room 

temperature for 2 hours . The reaction mixture was 
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diluted with water and extracted with ethyl acetate. 
Th<i organic extract was washed serially with water and 
a saturated aqueous sodium chloride solution and dried. 
The solvent was distilled off under reduced pressure to 
5 give 22 g of phenyl ( 2 -pyr idyl ) acetonitrile 

^-NMR (CDC1 3 )6: 5.32(lH,s), 7 . 20-7 . 50 ( 7H ,m) , 
7.70(lH,dt), 8.60(lH,dd) 

To a solution of phenyl ( 2-pyridyl ) acetonitrile 
(19.4 g) in ethanol (250 ml) were added ethyl acrylate 

i0 (13 g) and 1 , 8-diazabicyclo [ 5 , 4 , 0 ] -7-undecene (1.5 ml) 
and the mixture was heated to reflux for 5 hours. The 
solvent was distilled off under reduced pressure . The 
obtained' Residue 5 was purified by silica gel column 
chromatography eluting wi tti hexane-ethyl acetate (4:1 - 

15 3:1) to give the titled compound as an oily substance . 
'H-NMR ( CDC1 3 y 6 : l.-23(3H,t), 2 . 40-2 . 5 2 ( 2H, m) , 2.70- 
2.92( lH,m) , 2.93-3.15(lH,m) , 4.10(2H,<q), 7.19- 
7.55(8H,m), 7 . 68 ( 1H, dt ) , 8 . 63 (1H, d) 
Reference Example 17: 

20 4-Cyano-4-phenyl-4-(2-pyri(iyl) butanoic acid 

To a solution of ethyl 4-cyano-4-phehyl-4~( 2- 
pyridyl)butanoate' (2 . 9 mg) in ethanol ( 10 ml) was added 
lN-aqueous sodium hydroxide solution ( 15 ml ) and the 
mixture was 1 stirred 1 at 60°C for 30 minutes! The 
5 reaction mixture was ■ concentrated under reduced 

pressure and neutralized with lN-hydrochibric acid . 
The aqueous layer was extracted 1 with ethyi acetate. 
The organic extract was washied serially with water and 
a saturated aqueous sodium chloride solution and dried. 

30 The solvent was (distilled off under reduced pressure to 
give the titled compound* (2.7 g) . 
l H-NMR (CDCI3) 6: 2.45-2. 60(2k,m) , 2.78(lH,ddd) , 
3.66(lH f ddd) , 7.20-7. 55(7H,m), 7 . 68 ( 1H, dt j , * 8 . 6 3 ( 1H, d ) 
Reference Example 18: 

35 ~ N-[4-Cyano-4-phenyl-4-(2-pyridyl)butylyi]-4-( 4- 

chlorophenyl ) -4-hydroxypiperidine 
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To a solution of 4r-cyano-4-phenyl-4- ( 2-pyridyl ) 
butyric acid (1.33 g) , . 4-( 4-chlorophenyl ) -4-r 
. hydroxypiperdine (1.3 g),. and diethyl ^ 

phosphorocyanidate (982 mg) in DMF (20 ml) was added 
5 triethylamine (606 mg) at room temperature and the 

mixture was stirred for 3 hours. The reaction mixture 
was diluted with water, and extracted with ethyl 
acetate. The organic extract was washed serially with 
water and a saturated aqueous sodium chloride solution, 
10 and dried . The solvent was distilled off under reduced 

pressure. The obtained residue was purified by silica ^ 
gel column chromatography eluting with ethyl acetate- 
v . hexane (1:1) to give the titled compound ( 1 . 5 g) as a 
noncrystalline powder. 
15 ^ 'H-NMR (CDC1 3 ) 6: 1 . 62-2 . 00 ( 4H,m) , 2.2i(iH # s>, 2.35- 
2.57(2H,m), 2 . 70-2 . 93 ( lH,m) , 2 .,94-3 . }4 ( 2H,m) 3 ; 37- 
3..74(2H / m) r 4.53(lH,br d) , 1 . 19 T 7 . 53 ( 12H,m) ., 
7.68(lH,dt), 8.62(lH,d) , 
Reference Example 19s 
20 . . . 5"(4-(4-Chlorophenyl) <7 4.-hydroxypiperidino]-2- 
phenyl-2-(2-pyridyl)pentylamine ? ^hydrochloride 

To a suspension of lithium aluminum ^hydride (380 
, m 9) and aluminum chloride (1.3 g) in ether (20 ml) was 
, added N-[ 4-cyano-4-phenyl-4- ( 2-pyridyl ) butylyl ] -4- ( 4- 
25 . chlorpphenyl)-4-hydroxypiperidine ( 465 mg) . under ice- f 
cooling and the mixture was stirred for 20 minutes . To 
the reaction mixture was added lN-aqueous sodium 
hydroxide. solution .and the resulting solution was 
extracted with ethyl acetat§. The organic extract was 
30 washed serially with water and a saturated aqueous 

sodium chloride solution and dried . The solvent was 
distilled off under reduced pressure. ,The. obtained 
residue was purified silica gel column chromatography 
eluting with ethyl acetate-hexane (1:1); The solvent 
was distilled off and the residue was treated with 4N- 
hydrochloric acid/ethyl acetate to. give the titled 



35 
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compound ( 250' mg) /as a noncrystalline powder, 
- -J - -H-NMR: (GDCI3) 6: *-l . 05- 1 . 42 ( 2H ,m ) , : 1 . 4 5-1.. 9 0 ( 5H , m ) , 
1.90-2. 13(2H r m) , *2 . 14-2 • 40 ( 6H, m) ,• 2.66(2H,br d), 
3.39(2H,^ABq) , 6 .58-7 . 47 ( 11H, m) , 7.55(lH>dt), B.57(lR f d) 
5 Reference Example 20: 

4-Cyano-4 > 4-diphenyl butanoic acid 
To a solution of ethyl 4-cyano-4,4- 
diphenylbutanoate (16.1 g) in THF (6 ml) was added 1N- 
sodium hydroxide solution (60.5 ml) and the mixture was 
10 stirred at room temperature for 16 hours. The solution 
was made acidic with concentrated hydrochloric acid, 
extracted with ethyl acetate and dried . The- solvent 
was distilled of f to give an oily residue. The residue 
was crystallized from isopropyl ether to give the 
15 titled icompound r(. 12.-0 g) . 

• Melting ^point: :164.?C -. 165°C > . 

Reference .Example. 21 : : . 

4- ( 4-Chlorophenyl ) -1- ( 4>cyano-4 , 4-- 
diphenylbutyryl) -4-hydroxypiperidine 1 , : 

20 To a -solution of 4-cyano-4> 4-diphenylbutanoic: acid 

1 ( 8 . 0 g ) ■/ ;4 - ( 4-chlorophenyl ) -4-hydroxypiperidine (6.4 
. ■ . > g) , and diethylphosphoro cyanidate ( 4 . 6, ml.)- in DMF (75 
ml) was added triethylamine (8.4 ml) at 0°C: and the 
; mixture was stirred at room. temperature for. .2 hours. 
«25 : f : The reaction mixture was poured ; into pure water ( 500 
ml) and the solid that separated out was collected by 
filtration. The solid was. dissolved in -ethyl acetate, 
washed with a saturated aqueous sodium chloride 
solution, and dried. The .solvent .was distilled off 
30 under reduced .^pressure . . The solid residue was 

suspended with ether and collected by filtration to 
give the titled compound (12.6 g) . Melting point: 
. 205*C - 206°C> • 
Reference Example , 22: 
35 l-(5-Amino-4 , 4-diphenylpentanoyl ) -4- ( 4- 

chlorophenyl) -4-hydroxypiperidine 
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To the suspension of 4-( 4-chlorophenyl ) -1- ( 4- 
i : cyano-4 ; 4-^diphenylbutyryl ) -4-hydroxypiperidine (6.9 g) 
in saturated ammonia ethanol solution (500 ml) was 
added Reney-Cobalt catalyst (7 g) and the mixture was 
5 reacted under 5 atmospheric pressure of, hydrogen -for 8 
hours. The catalyst was filtered off and the filtrate 
was concentrated under, reduced pressure to give an oily 
residue (5.4 g). 

. 1 H-NMR (CDC1 3 ) 6: 1 . 57-1 . 89 ( 4H,m) , 1 . 99-2 . 08 ( 2H, m ) , 
10 2.43-2.53(2H,m) , 3.01(lH,dt), 3 . 25 ( 2H, s ) / 3 . 2 2- < 
3.35(2H,m), 4 . 5 1 ( 1H, br d) , 7 . 15-7 . 37 ( 14H,m) 
Reference Example 23: 

• 4-Cyano-4 f 4-diphenyl-l-butanoL. . 
To a solution of ethyl 4-cyano-4 /4- 
15 diphenylbutanoate (44.0 g) in THF (440 ml) was added 

carefully lithium tetrahydrbborate. ( 3 • ?; g) at 0°C. The 
reaction mixture was allowed to -warm to room 
temperature and stirred for 2 days. i-The reaction 
mixture was poured into a cold IN-hydrochloric acid 
20 (440 ml ) and extracted with ethyl acetate. The organic 
extract was washed with; -saturated aqueous ; sodium 
chloride solution and dried. The solvent was distilled 
off under reduced pressure. The residue was purified 
by silica gel chromatography eluting with ethyl 
25 : acetate-hexane (1:2) to give the titled compound <:(:34.6 
g) as an oil. 

X H-NMR (CDCI3) S: 1 . 62- 1 . 7 6 ( 2H f m) , 2 . 47-2 . 55 ( 2H, m) , 

3w69(2H f t)^ 7 .28-7.42( 10H;m) 

Reference Example 24: 1 . 
30 l-Bromo-4-cyano-4 , 4-diphenylbutane 

To a suspension of triphenylphosphine (27.5 g) in 

acetonitrile (100 ml) was added bromine ( 5 . 2 ml ) 

dropwise at 0°C. After completion of dropwise 

addition, a solution of 4-cyano-4 , 4-diphenyl-l-bu tanoJ 
35 (25.1 g) in acetonitrile (40ml) was added to the 

reaction mixture at 0°C and the mixture was stirred at 
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- - - - ^ r room -temperature "for 1 hour. "The solvent was distilled 

^ u ^cieir ir'edufced" pressure ahd' ether " was " added to the 
obtained residue. Triphenylphosphineoxide was filtered 
of f 3 and ?> the" 1 filtrate was washed witto a saturated 
5 aqueous sodium chloride solution, dried, ' and 

concentrated under reduced pressure. The {residue was 
purified by silica gel chromatography eluting with 
ether and crystallized from IPE to give the titled 
compound (25.6 -g) ' *■ 

10 l H-NMR (CDC1 3 ) 6: 1 . 93-2 . 07 ( 2H, m) , 2 . 527-2 . 61 ( 2H,m) , 
( 3.44(2H f t-)/ 7.26-7. 42(10H,m) . 

Reference Example 25: 

r * '4-hydrdxypiperidine ' o 
15 1 u: Tb a- solutibnT'of [ "l-bromo-4^cyano-4 , 4^ 

( 1 : "diphenyibutcine i 22 9) acetoriitf ile 7 (500 ml ) were 
,v - • added 4-( 4-chlorophenyl ) -4-hydroxypiperidine 17.8 g) , 
potassium : carbonate (29 10 g) , arid potassium iodide ( i . 2 
g) and 'the mixture "was stirred at -room temperature for 
"20 : 16 fours'. The solvent was distilled off "under reduced 
^pressure; ' The residue was dissolved 1 in ethyl acetate 
and washed with pure water. The organic 'layer was 
washed with a saturated aqueous sodium chloride 
solution 5 and dried.- The solvent was distilled off 
25 under reduced pressure. The residue was ^purified -by 

silica gel chromatography eluting with ethyl acetate to 
< give' the* titled compound (31.4 g) as a noncrystalline 
• ' powei. ■■ M ^ : ' -■' : ' • *■ •• 

^H-'NMR (CDCI3) 6: 1 .60-1 . 83 ( 5H,m) ; 2 . 06 ( 2H ydt ) , 2.30- 
30 " f 2.49(6H,m), 2 . 7 1 ( 2H, br d) 7 . 27-7 . 45 ( 14H,m) . * 
" Reference Example 26: 

* l-Amino-5- [ 4- ( 4-chlorophehyl ) -4- 
hydroxypiperidino]-2 ', 2-dipheriylpentane 

To a solution of 4- ( 4-c'hlorophenyl ) -1- ( 4-cyano- 
35 : 4 l /'4-diphenylbutyl ) -4-Kydroxypiperldine ( 31. 3 g) in 

saturated ammonium-ethanol solution (500 ml) was added 
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Raney-Co catalyst (20 g) and the mixture was stirred 

under 5 atmospheric pressure .of hydrogen gas for 8 

hours at 70°C, The solvent was distilled off under 

reduced pressure. ..The obtained residue, was 
5 crystallized from ethyl acetate to give the titled 
- compound (17.8 g) . 

Melting point: 116°C - 117°C 

Reference Example 27: - 

2-Benzoylthiophenecyanohydrin , 
10 A mixture . of 2-benzoylthiophene (10 g) , 

trimethylcyanide ( 6 g) , and zinc iodide (0,15 g) ( 

acetonitrile (50 ml) was stirred at 50 °C for 16 hours. 

The solvent was jdistilled. of f under reduced pressure. 

lN-Hydrochloric acid (60 ml) andethanol (30 ml) were 
15 added to the residue -and the mixture was stirred at 

55°C for;2 hours... The reaction mixture wa? extracted 

with« is ppropyl .ether and the organic extract was washed 

with saturated , aqueous sodium hydrogen .carbonate and 

saturated aqueous .sodium choloride solution,. 
20 respectively and dried. The. solvent was distilled off 

under reduced pressure to give the titled compound 

(H-5,g)., 

^H-NMR (CDC1 3 ) 6: 3.6B(lH,br s), 6 . 98 ( 1H, dd) , , 
7.19(lH,dd), 7.34-7._46(4H,m) 9 7.59(2H r m). 
25 Reference Example 28: ( 
. Phenyl-2-thienylacetonitrile 

.A solution of 2-benzoylthiophenecyanhydrin (250 
mg) in ether (1 ml) and sodium borohydride (4 30 mg) 
were added to a solution of trif luoroacetic acid (5 ml) 
30 at 0°C .and the mixture was stirred 15, hours at room 
temperature. The solvent was distilled off under 
reduced pressure. The residue was dissolved in 
lN-aqueous sodium hydroxide and the water layer was 
. extracted with ethyl acetate. The organic extract was 
35 washed with saturated aqueous sodium chloride and , 
dried. The solvent was distilled off under reduced 
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pressure and the obtained residue -was purified by- 
silica .gel column -chromatography eluting with 
hexane-ethyl acetate : ( 8 : 1 ) to give the titled compound 
(110 mg) . 

5 *H-NMR (CDC1 3 ) 6: 5.35(1H,S), 6.97(lH,dd), 7.05- 
7.09(lH,m), 7.27(lH,dd), 7 . 32-7 . 44 ( 5H, m) . 
Reference Example 29: 

Ethyl -4-cyano-4-phenyl-4- ( 2-thienyl ) butyrate 
In a similar manner to Reference Example 4-1, the 
10 " titiled compound was synthesized from 
phenyl-2-thienylacetonitrile . 

l H-NMR *(CDC1 3 ) 6: 1.23(3H,t)> : 2 . 4 1 ( lH,dd) , 2.56(lH,dd), 

2.80(2H,dt), 4.10(2H,q), 6.96(lH,dd), 7J00(lH,dd), 

7.25-7 .52(6H,m) . 
15 Reference Example 30: *' 5 

5-Formylamino-4-phenyl-4- ( 2-thienyi ) pentanol 
In a f similar manner to Reference Example : 4-l , 

ethyl 4-cyano-4-phenyl-4- (2-thienyl )butyrate was 

reduced to obtain 
20 5-amino-4-phenyl-4-( 2-thienyl) pentanol. Then in a 

similar manner to Reference Example 6-1 , the titiled 

compound was obtained from 

5-amino-4-phenyl-4- (2-thienyl ) pentanol . 

l H-NMR (CDCl 3 y 6 : 1 1 ; 2 1-1 . 5 9 ( 2H ,ra) , 1.81(lH/br s) , 
25 v 2.21(2H,t), 3/56(2H,tj, 3 . 98 { 2 H ;'cld )'* ; 4 . ? 12 ( 2H; ddj , 

5.43(2H,br s) , 6.85-7 ; 00 (2H;ni) , 7vl0-7?40(6k,m) , 

8.I1(1H, ; £) 

Reference Example°31: 

5-Formylamino-l-iodo-4-phenyl-4-( 2-thienyl jpentane 

30 "'By' using iodihatxon according to Reference Example 

7-1, the titiled compound was^obtained l frbm 
5-f ormylaminb-4-phenyl-4-( 2-thienyl ) pentanol . 
l H-NMR '(CDCl 3 j St 1.48-1. 75 (2H,m) ; 2 . 08-2 . 28 ( 2H,m) , 
3.10(2H,t), 4.03(2H,dd), 5 1 18-5 . 65 ( 1H, br : m j , 6V84- 

35 7.00(2H;m), 7 ;i5-7 . 40 ( 6H,m) , 8 . 12 (lH,d) i JC 
Reference Example 32: 
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4- Chloromandelonitorile 

,Tq a. aqueous .sodium Jiydzagensulf ite:.( 53 .2 g) (400 
ml ) s was added 4-chlorobenzaldehyde (60 g)„ and . the 
mixture was stirred at 40°C for 1 hour, copied by 0°C, 
5 and ether (250 ml) was added. Sodium cyanide (22.6 g) 
in water (100 ml) was added ^to the mixture, and the 
mixture was stirred at 0°C for 2 hours. The organic 
layer was separated and washed with saturated aqueous 
sodium chloride,, and dried. Sl The. solvent was distilled 
10 off under reduced pressure to give the titled compound 
(65g) . 

l /H-NMR (CDC1 3 ) 6: 3.06(lH,br d), 5 . 53 ( 1H, d) , 7> 38- 
7 .52 (4H,m) 

15 Example 1-1 ... 

5- [ 4 v( 4 T Chlorophenyl) -4-hydroxypiperidino ] -1- 
: formylamino-2, ^diphenylpentane hydrochloride 



20 




To a solution of .5-£oEmylainino-.l-iodor4,4- 
diphenylpentane (5 g) and 4-( 4-chlorophenyl ) -4- 
25 hydrpxypiperidine H (3.9 g) in acetonitrile. , ( 150 ml) was 
added ^potassium carbonate ( 1 . 7 g) and the mixture was 
stirred at 60 °C for 15 hours. The solvent was 
distilled off under reduced . pressure . W^ter. and ethyl 
acetate .were added ,to the obtained residue and stirred 
.30,. w ?* 1- T ^ e organic layer , was separated, washed serially 
with water ai>di a saturated aqueous , sodium ; chloride 
solution, and dried. The solvent; was distilled. of f . 
under reduced pressure. The obtained residue was 
..purified by : silica gel column chromatography .eluting 
35 with ethyl acetate. The solvent was distilled off and 
the residue was treated with 4N-hydrochloric acid/ethyl 
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acetate to give the titled compound (5.6 g) as a 
noncrystalline powder. 

] H-NMR (CDCI3) 6: T 1.18-1.40(2H,m), 1 . 58-1 . 92 ( 3H,m) , 
1.93-2.22(4H,m), 2 . 23-2 . 42 ( 4H,m) , 2 . 65 ( 2H,br d) , 
5 4.05(2H,d), 5.13(lH,br t), 7 . 10-7 . 28 ( 14H, m) , 
8.09(lH / d) . 

The compounds of 1-2 to 1-10 were synthesized in a 
manner similar to Example 1-1. 
Example 1-2 

10 5-[4-(4-Fluorophenyl)piperadin-l-yl ]-l- 

f ormylamino-2 , 2-diphenylpentane dihydrochldride 



15 




*H-NMR (CDClj) 6: 1 . 20.-1 . 40 ( 2H ,m) , 2 . 10-2 . 40 ( 4H, m) , 
2.45(4H,t), 3.05(4H,t), 4.06(2H,d), 5.10(lH,br s), 
20 6.80-7.00(4H,m), 7 . 10-7 . 40 ( 10H,m) , 8.10(lH,d). 
Example" 1-3 • " ^ 

l-Formyiamino-5- ( 4-hydroxy-4-phenylpiperidino ) - 
2 , 2-diphenylpentahe hydrochloride ■ 



25 




l H-NMR (CDCI3) 6: 1 , 2 2 - 1 . 45 ( 2H ,m) , 1.72(2H,br d), 1.80- 
30 2 .28(7H f m) / 2 v 30-2 .50(4H,m) , 2 . 65-2 . 80 ( 2H, m) , 

4 .05(2H,d) / 5 . 15-5 J2 6J lH;br) , 7 . 13-7 . 55 ( 15H,m) , 

8.10(lH,d). 

Example 1-4 

"5- [ 4- ( 4-Trif luofomethylphenyl ) -4- 
35 hydroxypiperidino] -1-f ormylamino-2 , 2-dipheriylpentane 

hydrochloride 
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HCl 

l H-I?MR (CDClj) 6: 1.26-1. 42 (2H,m) , 1.67(2H,br d) , 1.81- 
2.26(4H,m), 2 . 27-2 . 45 ( 4H,m) , 2 . 73 ( 2H.br. d) , 4.05(2H,d), 
5.09-5.20(lH,br t), 7 . 13-7 . 37 ( 10H,in) , 7.55-7,70, 

10 8.09L(lH,d) . , , . 

Example 1-5 j v . 

5- [ 4- [ 3 , 5-Bis ( trif luoromethyl ) phenyl ] -4-hydroxy 
piperidino]-l-f ormylamino-2 , 2-diphenylpentate 
hydrochloride 

15 -~ \ > 




20 . : !f . 

'h-NMR (CDC1 3 ) 6: 1 . 15-1 . 40 ( 2H,m) , 1 . 67 ( 2H,br ;i d) , 1.90- 
,2-. 24 ( 4H,m) ; , 2 . 25-2 .45 ( 4H,m) ,- 2 . 69 ( 3H,br d) , 4.03(2H,d), 
5.22(lH,br t) , .7 . 05-7 . 40 ( 10H,m) , 7.75(lH,s), 
7.97(2H,s), 8.04(lH,d). 
25 Example 1-6 ; : 

5- [ 4- ( 3 , 5-Dichlorophenyl ) -4-hydroxypiperidino ] -1 - 
f ormylaminb-2 , 2-diphenylpentan"e hydrochloride 



30 




'H-NMR (CDClj) 6: 1 . 15- 1 . 40 ( 2H,m) , 1 . 64 ( 2H, br d) , 1.94- 
35 2.42(9H,m), ;.2.62-2.76(2H,m), .4 . 05 ( 2H, d) , .5 . 16 (lH,br t ) , 
7. 10-7.43(13H,m) , 8.08(lH,d). 
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Example 1-7 



5-( 4-( 4-Cholophenyl )-l ; 2, 3, 6-tetrahydropyridin-l- . 
yl ]-l-formylamino-2, 2-diphenylpentane hydrochloride 




ci 



10 

( 

15 



20 



( ■ 25 

V. 



30 



35 



Recrystallization solvent : ethyl acetate/isopropyl 
ether ■ :- 

Melting point: 123°C - 125°C 

Recrystallization solvent: ethyl acetate/isopropyl 
ether - . • -n- • 

Example 1-8 : . : i 4 ; - . . 

l-Formylamino-2 , 2-diphenyl-5- (4- 
phenylpiper idino ) pentane 



Recrystallization solvent : ethyl ether/hexane 
Melting point: 133 P C - 135°C a . 
Example 1-9 '• ! ; ' ... 

^5r- [ 4- ( 4-Chlorbphenyl j piper idino ]- 1-f ormylamino- 
2 , 2-diphenylpentane hydrochloride 



l H-NMR (CDC1 3 ) 6: 1 . 15-1 . 40 ( 2H',m) , 1 . 50-2 . 50 ( 11H ,m ) , 
2.87(2H,br d) , 4 .05 { 2H, d) , 5 . 00-5 . 25 ( 1H, br ) ; 7.00- 
7.40(14H,m), 8.09(lH,d). 

Example 1-10 r ' 
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15 



25 



30 



7-[4-(4-Chlorphenyl)-4-hydroxypiperidino}-l- 
f.ormylaininp 4 ,4-dip.henylheptane hydrochloride 




NHCHO HCI 

l H-NMR ( CDC1 3 ) S: 1 . 12 -1 . 30 ( 4H, m) , 1 . 6 6 ( 2H,br d), 1.77- 
2.22(7H,m), 2 . 2 2-2 . 4 3 ( 4H, m) , 2 . 56-2 . 72 ( 2H,m) , 
3.22(2H,q), 5 . 40-5 . 64 ( 1H, br ) , 7 . 10-7 . 35 ( 12H, m) , 
7.42(2H,d), B.08(lH,d) . 

Example 2-1 . 

5 - [ 4 - ( 4 -Fluoropheny 1 ) -4 -hydroxypiper idino ] - 1 - 
f ormyiamino-2 , 2-diphenylpentate hydrochloride 




20 

To a solution of 1-f armylamino-5-iodo-2 , 2- 
diphenylpentane (1 g) , 4-piperidone hydrochloride mono 
hydrate (450 mg) in acetonitrile (10 ml) was added 
potassium carbonate (845 g) ,and the mixture was stirred 
at 45°C for 2 days. The: solvent was , distilled off 
under reduced pressure. Water and ethyl acetate were 
added to the residue, and t*ie mixture was stirred well. 
The organic layer was separated, washed with a 
saturated aqueous sodium . chloride solution, and dried. 
The solvent was distilled off under reduced pressure. 
The obtained residue was purified by silica gel column 
chromatography .eluting with ethyl acetate-methanol 
(9:1), to give 1-f ormylamino-2 , 2-diphenyl-5^ ( 4- 
35 piperidon-l-yl)pentane (570 mg) as a noncrystalline 
powder . 
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To :a -solution .o'f :4-bromof.luorobenzene ( 298 mg)-in 
THF. ( 5 , ml ( was added . dropwise. 1 . 6 ; M. of : -n.-butyl . lithium 
hexane solution /( 1 . 25 ml) under an argon atmosphere 
at -78°C and the mixture was stirred for r20 ? minutes . 
5 Anhydrous cerium chloride (520 mg) was added to the . 
reaction mixture, and the mixture was stirred for 

! .; : ; another 45 minutes followed; by : addition of a solution 
of 1-f ormylamino-2 , 2-diphenyl-5- ( 4-piperidon-l- 
yl)pentane (125 mg) in THF (1 ml). The reaction 

10 temperature was raised to -iO°C gradually. After 1.5. 
hours, water and lN-sodium hydroxide solution were 
added to -the reaction mixture and extracted with ethyl 
acetate. The organic extract was washed serially with 
water and ;a saturated .aqueous ^sodium • chloride solution, 

15 and dried. >;The, solvent was distilled of f under reduced 
pressure.-, The. obtained residue. was purified by silica 
gel column chromatography eluting with : ethyl acetate- 
methanol (9:1). The solvent was distilled of f. and the 
obtained res-idue, was -..treated .with ; -4N-hydrochloric 

20 --. acid/ethyl .acetate to, give the ^titled ...-compound, ( 85 mg ) 
as noncrystalline powder. 

l H-NMR (CDC1 3 ) 6: 1 . 1 8- 1 . 42 ( 2H , m) , 1 . 50-1 . 95 ( 3H ,m ) , 
2.00-2.23(4HTm) y ,2 . 2 4-2 . 44 ( 4H ,m) , 2.70(2H,br d), 
4.06(2H,d), 5-'i0-5;23( lH r br)> 7.01(2H,t), 7.10- 
25 7.38(10H / m)V 7 . 39-7 . 52 ( 2H,m) , % . 09 ( lH f d ) . 

. . lL The. .compounds, .of ; Examples 2-2; and ,2-3 were 
: J ■. synthesized in a : manner similar to Example 2-1. 
... Example; -2-2; . % . , .... ;r .. . • , ; /, . \ ~ ■- 

. l-Eormylamino-5- [ 4 - hydro xy- 4_- (4 -met hoxy phenyl ) 
f 30, ... piperidino]-2 f 2rdiph(enylpentane hydrochloride-. 



; 35 
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l H-NMR (CDCI3) 6: 1 . 15-1 . 45 ( 2H,m) , 1 . 50-2 . 20 ( 7H,m ) , 
2 .21-2 .40(4H,m)v- 2 . 53-2 .-7 1 ( 2H,m) , 3.80(3H,s), — 
4.05(2H,d), 5.12-5.22(lH,br), 6.87(2H,d), 7.10- 
7.45(12H,m), 8.09(lH,d). 
i Example 2-3 

1 -Formylamino - 5 - [ 4 -hydroxy-4 - ( 2 - 
pyridyl ) piper idino ] -2 , 2 -diphenylpentane dihydrochloride 




10 



*H-NMR (CDCI3) 6: 1.20-1. 53(2H,m), 1.63(2H,br d) , 2.16- 
15 3.06(llH,m), 4.06(2H,d)> 5 : 32-5 . 42 ( lH.br ) , 7.03- 

7:-40-(llH,m) , 7.48(lH,t), 7.73(lH,dt), 8.11(lH>d), 

8.50(lH,d) . 

Example 3-1 

l-Acetylamino^-5- [ 4- ( 4-chlorophenyl ) -4- 
20 hydroxypiperidino ] -2 , 2 -diphenylpentane hydrochloride 




25 

To a mixture of l-aminb-5-[ 4- ( 4-chlorophenyl ) -4- 
hydroxypiperidino] -2,2 -diphenylpentane (112 mg) (in 
ethyl acetate (3 ml)) was added a saturated I'a'queous 
sodium carbonate solution followed by addition of 

30 anhydrous acetic acid (24 mg) under vigorously stirring 
at 0°C and the mixture was .stirred for 5 minutes- The 
organic layer was separated, .washed serially with water 
and a saturated, aqueous sodium chloride solution, and 
dried. The solvent was distilled off under reduced 

35 pressure. The obtained residue was .purified by silica 
gel column chromatography eluting with ethyl acetate- 
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_ . . methanol? >(-19 : 1) *. J - The solvent was distilled of f and the 

residue was treated with 4N-hydrochloric acid/ethyl 
acetate to give the titled compound (45 mg) as a 
noncrystalline powder* 
5 l H-NMR <CDC1 3 ) 6 : . 1 . 20-1 . 42 < 2H,m) , 1.68(2H,br d), 
1.85(3H,s), 2.'oO-2.20(3H,m) , 2 . 26-2 . 28 ( 4H,m) , 
2.72(2H r br d), 3.98(2H,d)* 5 . 02 ( 1H, br t ) , 7.13- 
7 .38(12H,m) , 7.42(2H,d) . 

The compounds of Examples 3-2 ;i to 3-12 we!r^ 
10 synthesized in a manner similar to Example 3-1. 
( Example 3-2 

l-Acetoacetylamino-5- [ 4- ( 4-chlorophenyl ) -4- 
hydroxypiperidino]-2 r 2-diphehylpehtane hydrochloride 

15 




l H-NMR (CDC1 3 ) 5: 1 . 20-1 . 40( 2H,m) , 1 . 64 ( 2H,br d) , 1.80- 
20 2.20(8H,m)> 2 . 20-2 . 40 ( 4H,m) ,* 2 . 65 ( 2H,br *d) ; , • 3 : 26 ( 2H r s ) , 

4.02(2H,d) , 6.40-6.53(lH,br), 7 1 14-7 . 44 ( 14H/m) 

Example 3-3 * * K : 

Ethyl n- [ 5- [ 4 - ( 4-chlbfophenyl ) -4- 

hydrbxypiperidirio ] -2 ; 2-dipheriyipehtyl ) succinamate 
25 hydrochloride c 



30 




NHCO(CH2)2C0 2 Et HCI 



l H-NMR ( CDCI3 ) 6: 1 . 17-1 . 38 ( 5H, m) r 1.65(2H,br d) , 1.92- 
2.14(5H / m) / 2.20-2.37(6H,ra) , 2 . 55-2 . 72 ( 4H;m) ; : 
4.01(2K,d), 4.10(2H,q), 5.18(lH,br t),'7.16- 
35 7.38(12H,m), 7.43(2H,d). * r ' 1 r * ' " ' " 

Example 3-4 
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30 




N- [ 5- [ 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino ) -2 , 2- 
dipenylpentyljguccinamic acid ^ 



NHCO(CH2) 2 C0 2 H 

*H-NMR (DMSO-d 6 ) 6 : 1 . 08-1 . 29 ( 2H / m) , 1.53(2H,br d), 
1.80-2.28(911,111), 2.29-2.48(4H,m), 2 . 53-2 . 68 ( 2H,m) , 
3.89(2H,br d), 7.10-7.39(12H,m), 7.48(2H,d). 
Example 3-5. . 

1- [ 5- { 4- ( 4-Chlorphenyl ) r 4-hydroxypiperidino ] -2 , 2- 
diphenylpentyl]-3-ethylurea 




NHCONHEt 

■ * . * ' *' ■•. 

Recrystallization solvent: ethyl . acetate/hexane 
Melting point: 142°C - 144°C 
Example 3-6 

N- ( 5 - [ 4- ( 4 -Chlorophenyl ) -4 -hydroxypiperidino J -2 , 2 - 
d fP^ en ylp® nt y 1 )methanesulfpnamide .hydrochloride 




NHSOjMa HC) 



1 H-NMR (DCC1 3 ) S: l':20-l . 36 (2H,m) , 1 . 60-1 . 80 ( 3H,m) , 



2.00-2.43(8H,m) , 2.48(3H,s), 2 . 7 1 ( 2H, br d ) , 3,82<2H,d), 
4.78-4. 92(1H, br) , 7 . 13-7 . 40 ( 12H,m) , 7.45(2H,d). 
Example 3-7 

Phenyl N- [ 5- [ 4- ( 4-chlorophenyl ) -4- 
35 hydroxypiperidino] -2, 2 -diphenylpentyl] carbamate 
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*H-NMR (CDC1 3 ) 6: 1 . 22-1 . 42 ( 2H,m) , 1 . 53- 1 • 74 ( 2H,m ) , 
1.96-2.40(9H,m) , 2 . 19 ( 2H, br d) , 4.02(2H,d), 4.89(lH,br 
t), 6.95-7.08(2H,m) , 7 . 10-7 . 46 ( 17H,m) . 
Example 3-8 

l-Acetylamino-5- [ 4- ( 4-chlorophenyl ) -4- 
hydroxypiperidino]-2-phenyl-2-( 2-pyridyl Jpentane 
dihydrbchlbriJde * ' • c : 




A H-NMR (CDC1 3 ) S: 1 . 15- 1 . 5Q.( 2H,m) , 1.67(2H,br d) , 
1.85(3H, s) , 1.94-2. 48 (8H,m) / 2 . 50-2 . 7 6 ( 3H ,m) , 
3.87(lH / dd), /1 4/l3(lH f dd) f 6.58(lH f br t), 6.95- 
7.52(llH,m) , L 7!60(lH,dt:) , 8 . 57XJH,dt ) . 
Example 3-9 

Ethyl N-[5-[4-( 4-chlorophenyl ) -4- 
•hydroxypipe"ridino].-2> 2~-diphWnylpentyl ]bxamate 
hydrochloride. - 




l H-NMR (CDCI3) 6: 1 . 15- 1 . 4 0 ( 5H, m) , 1.64(2H,br d), 1.71- 
2.18(5H,m), 2.19-2.38(4H,m), 2 . 56-2 . 69 ( 2H, m) , 
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4.05(2H,d), 4.26(2H,q), 6.72(lH,br t) , 7.14- 
7 . 44( 14H,m) . 
Example 3-10 . 

Ethyl N-[5-[4-(4-chlorophenyl)-4- 

hdyroxypiperidino]-2 / 2-diphenyipentyl]malonamate 
hydrochloride 




10 



'H-NMR (CDC1 3 ) 6: 1.15-1.38(5H,m), 1 , 64 ( 2H, d) > d . 9 5- 
15 2.19(5H,m), 2 . 20-2 . 38 ( 4H.ni) , 2 . 57-2 . 70 ( 2H,m) , 

3.17(2H,s), 3.98-4. 15(4H,m) , 6.58(lH,br t), 7.16- 

7 . 45 ( 14H,m) . 

Example 3-11 

Ethyl N- [ 5- [ 4- ( 4 -chlorophenyl ) -4 - 
20 hydroxypiperidino]-2 / 2-diphenylpentyl]glutaramate 



-CI 




t 

^-^COjEt 

'h-NMR.^CDCIj) 6:... .l. 13-1 .40( 5H,m) , : 1 . 58 r 1 . 94 ( 5H,m) , 
1.95-2.16(6H,m) , 2 . 17-2 . 39 ( 6H,m) , 2.S6,(2H,br d), 
4.01(2H,d), 4.09(2H,q), 5.X)5(lH,br t) , 7.15- 
30 7.38(12H,m), 7.43(2H,d). 
Example 3-12 ' , 

Ethyl N-[ 5- (4- (4 -chlorophenyl )-4- 
hydroxypiperidi.no ]-2-phenyl-2-( 2- 
pyridyl ) pentyl ] succinamate dihydrochloride 
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A H-NMR (CDCI3) 6: 1 . 18- 1 . 50 ( 5H r m) , 1 . 88-2 . 10 ( 3H,m) , 
2 . 10-2 M8(8H,m) v , 2 . 49-2 . 74 ( 6H,m) , 3 . 89 ( lH,dd ) , 4.05- 
4.20(3H,m), 6.66(lH,br t), 1 . 05-7 . 37 ( HH,m) , 
10 7.60(lH,dt), 8.56-8.62(lH,m) . 
1 Example 4-1 

1- [ 5- [ 4- ( 4-Ch-lorophenyl ) -4 -hydroxypiperidino ] -2 , 2- 
diphenylpentyl ] - 3 -pent ame thy leneurea hydrochloride 

15 




20 . . .. 

To a solution of phenyl N-[ 5- [4- (4-chlorophenyl) - 

~- 4 -hydroxypiperidino ] -2 ;-2-diphenylpentyl ] carbamate (86 

■ ing) and piper idine '(4 3 mg) in DMF (1 'ml ) was added 

potassium carbonate -(69 mg) and the -mixture was stirred 
Q 25 at room temperature for 1 hour. = ■ The reaction mixture 

was diluted with ; water and 'extracted with v e£hyl 
acetate. The organic extract was washed serially with 
water and a saturated aqueous sodium , chloride solution, 
and dried. The solvent was distilled off .under reduced 

30 pressure. The obtained residue was purrified -by silica 
gel column chromatography eluting withrethyl acetate- 
niefthanol (20:l)v The solvent was distilled off and the 
obtained residue was treated with 4N-hydrochloric 
acid/ethyl acetate to give the titled compound (80 mg) . 

35 as a noncrystalline powder. 

l H-NMR (CDCI3) 6: 1 . 20-1 . 6 0 ( 2H , m) , 1.66(2H,br d), 1.80- 
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2.20(5H,m), 2 . 20-2 . 4 0 ( 4H,m) , 2 . 67 ( 2H, br d) , 3.06- 
3.13(4H,m), 3.95(2H,s), 7 . 17-7 . 38 ( 12H,m) , 7.43(2H,d). 
Example 4-2 

1 - [ 5- ( 4 - ( \ -Chlorophenyl ) - 4 -hydroxypiper idino ] -2 , 2 - 
5 diphenylpentyl]-3-( 3 -hydro xypr opy 1 ) urea hydrochloride 




To a solution of phenyl N- [ 5- [ 4- ( 4 -chlorophenyl ) - 
4-hydroxypiperidino]-2,2-diphenylpentyl ] carbamate (569 
mg) and 3-amino-l-propanol; (113 mg) in DMF ( 2 ml ) was 
added potassium carbonate .( 26 7 mg) and the mixture was 

15 stirred at room temperature for 16 hours. The reaction 
mixture was diluted' with water and extracted with ethyl 
acetate. The organic extract was washed serially with 
water and a saturated aqueous sodium chloride solution, 
and dried. The solvent was distilled off under reduced 

20 pressure. The obtained residue was purified by silica 
gel column chromatography eluting with ethyl acetate- 
methanol (9:1). .The solvent was distilled off and the 
residue was treated with 4N-hydrochloric acid/ethyl 
acetate to give the titled compound .(60.0 -mg). as a 

25 'noncrystalline powder. < } 

l H-NMR (CDC1 3 ) 6: 1.15-1. 40(2H,m), 1 . 40-1 ,7 2 ( 4H,m ) , 
1.75-2 . 18(6H,m), 2 .23-2 .43(4H,m), 2.70(2H,br d) , 
3.24(2H,q), 3.56(2H,t), 3.92(2H,d), 4 . 18 ( 1H, br t ) , 
4.48(lH,br t), 7.18-7.48(14H,m) . 

30 Example 4-3. . =. ■ 

l-[ 5-[4-( 4 -Chlorophenyl) -4-hydroxypiper idino ] -2 , 2- 
diphenylpentyl ] -3- ( 4-hydroxybutyl ) urea hydrochloride 
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CEO* 

NHCONH(CH 2 )40H HC] 



To a solution of phenyl N- [ 5- [ 4- ( 4 -chlorphenyl ) -4- 
hydroxypiperidino ] -2 , 2-diphenylpentyl] carbamate (2 35 
mg) and 4-amino-l-butanol (67 mg) in DMF (1 ml) was 
added potassium carbonate (138 mg) and the mixture was 

10 stirred at room temperature for 4 hours'. The reaction 
mixture was diluted with water and extracted with ethyl 
acetate. The organic* extract was washed serially with 
water and a ' saturated *~ 'aqueous : sodium ! chloride solution , 
and dried. The solvent was distilled off under reduced 

15 pressure. The obtained residue was purified by silica 
gel column chromatography "elu ting with ethyl acetate- 
methanol (9:1) V -The solvent was distilled off and the - 
residue was treated with 4N-hydrochloric acid/ethyl 
acetate to give the titled compound : ( 205 mg) as a 

20 noncrystalline powder. : - ' ; 

*H-NMR (CDC1 3 ) 6: 1 . 10- 1 . 4 3 ( 2H ,m) , 1 . 45-1 . 56 (2H% ) , 
1 v 6 8 ( 2 H , d ) 1 . 9 6 - 2 . 5 2 ( 1 2 H ; m ) , 2 " . 7 6 ( 2 H , br d ) , 
3\ 07 ( 2H , q )*, 3 .6 1( 2H, t ) , > 3 . 9 4 ( 2H d ) , 4 : 08 ( 1H \ br t ) , 
4.53(lH,br t), 7.14-7.48(l4H,m) , 

25 The compounds of Examples 4-4 to 4-10 were 

synthesized '.in the same manner as Example 4-1. 
Example 4-4 'H 

Ethyl 3-[3-[5-[4-(.4-chlorophenyl)-4- 
hydroxypiperidino ] -2 , 2 -diphenylpentyl ] ureido ] propionate 



'0 _ 

OH 




NHCONH(CH2) ? C0 2 Et 



35 Recrystallizatioh solvent : - ethyl acetate/hexahe 
Melting point: 108°C - 110°C 
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Example 4-5 

1- [ 5- [ 4- ( 4-Chlorphenyl ) -4-hydroxypiperidino ] -2 , 2- 
diphenylpentyl ] -3- ( 2-dimethylaminoethyl ) urea 



15 




NHCONH(CH 2 ) 2 NMe 2 



Recrystallization solvent: ethyl acetate/ether 
10 Melting point: 104°C - 105°C 
Example 4-6 

1- ( 5- [ 4- (4-Chlorophenyl ) -4 -hydroxypiperidino J -2 , 2- 
diphenylpentyl]-3-(3-diethylaminopropyl)urea. 




NHCONH(CH2) 3 NEl 2 

Recrystallization solvent: ethyl acetate/ether 
20 Melting point: 122°C - 124°C - 
Example 4-7 

!-[5r [ 4- (4-Chlorpphenyl) -4-hydroxypiperidino] -2 , 2- 
diphenylpenty 1 ] - 3- [ 3 - ( 2-pyrrolidon-l-yl ) propyl ] urea 

25 




30 

Recrystallization solvent: ether 
Melting point: 115°C - 116°C 
Example 4-8 

1- [ 5- [ 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino ] -2 , 2- 
35 diphenylpentyl]-3-(2-piperidinoethyl)urea. 
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Recrystkllization solvent: eher/hexane 

Melting point: 122 °C - 123°C - 

Example 4-9 >; "' J - • . . 

5 2- [ 3- [ 5- [ 4- ( 4-chlorophenyl ) - r 4-hydrbxypiperidin6 
2 , 2-diphehylpentyl ]ureidb]ethanesulf onamide ! 
ttydrbehloride' .: :v. ... ^ - ; t^- 




OH /= 



CI 



HN^O ... ,,,, 

X - - • 1 • 

, HN^^ , HCl 



Recrystallization solvent: ehtyl ether/isopf bpyl ether 
; M^tiri^^pbint': \^2°C - M 145°(* 

Example 4-10 • ./«--^;, .-qio 

2-[3-[5-[4-( 4-chlorophenyl ) -4-hydroxypiperidino ] - 
2 , 2-diphenylpentyi ] ureidb ] ethanes ul f onic acid 

. . / \ if * ,3! 

OH /=v 



30 




35 



Recrystallization solvent: methanol /isopiropyl ether 
Melting point: 221°C - 224°C i . r^:: 

Example 5-1 ; 

N— [ 5- [ 4- ( 4-Chlorbphehyl ) -4-^hydrbxypiperidino ] -2 , 2 - 
diphenylpentyl ] succinamic acid 
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To absolution of ethyl, N-[5-[ 4r.(,4--chlorpphenyl ) -4- 
hydroxypiperidino]-2 , 2 -diphenylpentyl ] succinamate 
(1.05 g) in ethanol (10 ml) was added lN-aqueous sodium 

10. hydroxide solution (3 ml) and the mixture was stirred 
at 60 °C for 2 hours. The reaction mixture was 
concentrated, diluted with water, neutralized- with IN- 
hydrochloric acid and extracted with ethyl acetate. 
The organic extract was dried and the solvent was 

15 distilled of f under reduced' pressure to give the titled 
compound '(9d0 >mgj . ? * " v ^ 

Melting point: 180°C - *182°C 

The compounds of .Examples 5-2 to 5-5 were synthesized 
in the same manner as Example 5-1. 
,20 Example 5-Z t , #t . : -. . r- 

N- [ 5- [ 4- ( 4-chlorophenyl ) -4-hdyroxypiper;idino ] -2 , 2 - 
diphenylpentyl Joxamic acid .. 




1 H-NMR (DMS0-d 6 ) 6: 1 . 08-1 . 40 ( 2H,m) , 1 .40-1 . 65 ( 2H,m) , 
30 1.75-2 .90(9H,m) f 3 . 10-3 . 50 ( 2H,m) , 3.90(2H,br d) , 4.80- 
-5.4QClH,br) , 7.12-7 : ..50(14H,m) . . r r 
Example 5-3 

N- [ 5 - [ 4 - ( 4 -Chloropheny 1 ) -4 -hydroxypiper idino ] - 2 , 2 - 
J diphenylpentyl )malonamic acid 



( ) 
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C0 2 H 



H-NMR (DMSO-d 6 ) 6: 1 . 17-1 . 30 ( 2H,m) , 1 . 46-1 . 63 ( 2H , m) , 
1.80-2. 10(3H,m) , 2 . 10-2 . 60 ( 6H,m) , 2 . 70-3 . 20 ( 4H f ro) , 
3.80-3. 92(2H,m), 6 . 64-6 . 90( lH,br) , 7 . 00-7 . 3 3 ( 14H, m ) . 
Example 5-4 

N- [ 5- [4 - ( 4-chlrophenyl ) -4-hydroxypipericilno ]-2,2- 
diphenylpentyl ] glutamic acid 




C0 2 H 

" l H-NMR (DMSO-'d 6 ) 6: 1105-1 . 30 ( 2H^m) ^ 'l . 40-1 . 66 ( 4H ,m) , 
1.70-2 . 15(9H,m) , 2 . 20-2 1 26 ( 4H ,m) , 2 . 52-2 .66(2H,m) , 
3 . 9 1) ( 2 H , d J , . 3 0- 5 . 7 0 ( 2H , t>r ) , 7 . 07-7 .39( 1 2 H , m ) , 
7.46(2H / d) . : ' V: : "' ' V '"" : 

Example 5-5 

N- [ 5-[ 4- ( 4-Chlbrophenyl) -4-hydfoxypiperidino ] -2- 
phenyl-2 - ( 2 -pyridyl ) pentyl ] succiriamic acid 

f 




H-NMR ( DMSO-d 6 ) 6: 1 . 05- 1 . 52 ( 2H ,m) , 1 . 55-1 . 7 2 ( 2H , m ) , 
1.90-2.50(9H,m) , 2 . 60-3 . 13 ( 6H,m) , 3 . 83-4 . 20 ( 2H,m) # 
5.00-5.60(lH,br), 7 . 03-7 . 50 ( 11H, m) , 7 . 62-7 . 73 ( lH,m) , 
8.53(lH,d) . 
Example 6-1 
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N-[5-[ 4-( 4-Chlorophenyl ) -4-hydroxypiperidino ] -2 , 2- 
diphenylpentyl] glycine ethyl ester dihydrochloride 



5 




To a solution of l-amino-5- [ 4- ( 4-chlorpphenyl ) -4- 
10 hdyroxypireridino]-2, 2-diphenyl )pentane (340 mg) and 

potassium carbonate (414 mg) in acetonitrile (5 ml) was 
added ethyl bromoacetate (134 mg) and the mixture was 
stirred at 60°C for 2.5 hours. The reaction mixture 
was diluted with water and extracted with ethyl 
15 acetate. The organic extract was washed serially with 
water and a saturated aqueous sodium chloride solution 
and dried. The solvent ^was distilled off under reduced 
pressure. The obtained residue was purified by silica 
g^l column chromatography eluting with, ethyl : acetate- 
20 methanol (20:1). The solvent was distilled off and 
residue was treated with 4N-hydrochioric acid/ethyl 
acetate to give the titled compound (200 mg) as a 
noncrystalline powder. 

'h-NMR (CDCI3 ) 6: 1 . 15-1 . 36 ( 5H,m) , 1 . 50-1 . 85(4H/m) , 
25 2;66(2H # dt) f 2 . 16-2 . 42 ( 6H, m) , 2.67(2H f br..d) / 

3.26(2H,8), 3.3i(2H,s), 4.12(2H,q) f 7 . 14-7 35 ( 12H f m) 
7 .43(2H,d) . 

The compound of Example '6-2 was synthesized in the 
manner similar to Example 6-1. 
30 Example 6-2 

Ethyl N-[5-[4-(4-chlorophenyl)-4- 
hydroxypiperidino] -2 , 2-diphenylpentyl ] -4-aminobutanoate 
dihydrochloride 
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l H-NMR (CDC1 3 ) 6: 1 . 03-1 . 34 ( 5H,m) , 1 . 35-1 . 77 ( 6H, m) , 
2.04(2H / dt) , 2.15-2.40(8H,m), 2.55(2H,t), 2.66(2H / br 
d) , 3.21(2H,s), 4.08(2H,q), 7 . 12-7 . 34 ( 12H,m) , 
10 7.42(2H,d) . 

The compounds' of Examples 7-1 and 7-2 were 
synthesized in a manner similar to Example .5-1. 
Example 7-1- ' 

N- [ 5- [ 4- ( 4-chl6 r rbpheny 1 ) -4-hydrdxypiperidino ] -2 , 2 - 
15 dipheriylpentyl ] glycine c '*' 



20 




'H-NMR (GDCI3) 6- 1.05-^1. 40(2H,m)/ 1 • 45-1 . 73 ( 2H,m) , 
1 ."83-2 • 27:(4H; ; m) , 2 . 28-2 /80( 6H,'m) , 2 . 97 ( 2lT,s ) / 
3 . 17( 2H,s) / 3. r 50>4 . 50(3H/br) , 6.90-7 . 50 ('1411, m) . 
25 Example 7-2 ' J " - : ' r 

■• e N-[ 5- [4- ( 4-Chlordphenyl) -4-hdyroxypiperidino ] -2 , 2- 
diphenyipefityl ] -4-amin6butyric acid 



30 




- l H - NMR ( C DC 1 3 ) 8: 1 . 18-1 . 43 ( 2H,m) / 1 • 52-1 . 83 ( 4H;m ) , 
35 2 .05-2 . 34 (*7H,m) , 2 . 40-2 . 80(6H # m) , 2 181-3 . 04 ( 2H,m) , 
v 3:28(2H,s), 4/10-4 : 80 ( 2H,br) , 7 . 08-7 V50 ( 14H,~m) . 
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Example 8-1 

N- [ 5- [ 4 - ( 4-chlorophenyl ) -4-hydroxypiperidino ] -2 , 2- 
diphenylpentyl ] -3- ( 3-hyroxypyrrolidin-l-yl Jpropanamide 



5 




10 1)5- [ 4- ( 4-chlorophenyl ) -4-hydroxypiperidino ] -1- 

( 3-chloropropyonylamino ) -2 , 2-diphenylpentane 

, To a solution of l-amino.-S- [ ( 4 -chlprophenyl ) -4- 
hydroxypiperidino]- 2, 2-diphenylpentane (0.9 ,g) in THF 
|20 inl ) . was acid ed a saturated aqueous sodium hydrogen 

15 carbonate solution (20 ml) .and the mixture was stirred 
vigorously under ice-cooling. 3- 

Chloropropionylchloride (b.21 ml) was added and the 
mixture was stirred for 2. hours. The reaction mixture 
was diluted 'with ethyl acetate" and organic layer was 

20 separated, washed with pure water, and dried. The . 

solvent was distilled off under reduced pressure. The 
. residue, was purified by silica gel column 
chromatography eluting with , ethyl acetate-methanol 
(7:3) to give 3- [4- (4-chlorophenyl ) -4- 

25 hydroxypiperidino]-l-( 3-chloro-propionylamino) -2 , 2- . 
diphenylpentane (0.82 g) as a .noncrystalline powder. 
^-NMR (CDC1 3 ) 5: 1.25 T 1.4 : 3(2H r m) 1 . 63-1 . 7$ ( 2H,m) , 
2 . 10-2 . 59 ( 10H,m) , 2 . 75-2 . 97 ( 2H,m) , 3.74(2H / t) f 
4.05(2H,d), 5.21(lH,br s), 7.14-7.38 (12H,m), 

30 7 .43(2H,d) 

To a solution of 5- [ 4- ('4-chlorophenyl ) -4- 
hydroxypiperidino] -l-( 3-chloropropionylamino) -2 , 2- 
diphenylpentane (0.19 g) in ethanol were added 
potassium carbonate ( 0 . 10 g) and 3-hydroxypyrrolidine 

35 (0.045 ml) , and the. mixture was stirred at room . 

temperature for 3 hours. The reaction mixture was 
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- diluted with ethyl acetate and organic layer was 

separated, washed with pure water, and dried. The 
1 solvent' was distilled off under reduced pressure . The 
residue was purified by silica gel chromatography 
5 eluting with ethyl acetate-methanol (1:1) to give the 
titled compound (0.08 g) as a noncrystalline powder. 
1 H-NMR (CDC1 3 ) S: 1 . 32-1 . 47 ( 2H>m) # 1 . 64-1 . 75 ( 2H,m) , 
1.87-2,38 12H,m), 2 . 41-2 . 90( 8H,m) , 4 . 02-4 . 18 ( 2H,m) , 
4.22-4.28(lH,m) / J . 18-7.. 36 ( 12H, m) , 7.43(2H,d) , 
10 7 .93(lH,br s) . 

The compounds of Examples 8-2 and 8-3 were 
synthesized in a mariner similar to Example 8-1. 
Example 8-2 

5-.[ 4- ( 4-Choiophenyl ) -4-hydroxypiperidino J -2 , 2- 
15 diphenyi-l-t 3-pyrrolidin-l-yl-piropi 



20 



25 



30 




l H-tfMR*' (CDCi 3 ) ' 'sY 1 '. 23-1.40 (inffil] 1 .'49-1 . 72 ( 8H/m) , 
1.94-2. 15(4k,m) , 2 . 22-2 . 37 '( 8^)^ 2 ; 50(2H,t) r 
2.65(2H,br d) , 3 . 8 3 ( 2H , d) , 4 .04 '( 2H , d ) ',' 7 . 10- 
7; , 36(12H / m) / 7.43(2H,d), 8. 22(lH # br). 
Example 8-3 

5_ r 4- ( 4-Chiorophenyl ) -4-hydroxypiperidinp ] - 1- [ 3 - 
( dimethyl amino ) propionyiamino ] -2 , 2-diphenylpentane 




35 *H-NMR (CDC1 3 ) 6: 1 . 25-1 . 43 ( 2H.ni) , 1 . 52-1 . 79 ( 4H,m) , 

1.92(6H,s), 2.03-2.52(10H f m) , 2 . 62-2 . 82 ( 2H,br) , 
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4.03(2H,d), 7.10-7.46(14H,m), 8 . 22 ( 1H, b.r ) . 
Example 9 

N-[5-[4-(4-Chlorophenyl)-4-hydroxypipericiino]-2 / 2- 
diphenylpentyl ]-3-( t-butoxycarbonyl ) aminopropanamide 



25 



30 




H O Me 
O Me 

To a solution of 1- ( 5-aminp-4 , 4-diphenylpentyl ) -4- 
(4-chlorophenyl)-4-hydroxypiperidine (.0 .8 g) in DMF (5 
. Wff e . added N-Boc-3-alanine (0.3 g), triethyl amine 
15 . (0 / 56 ml) .' ^ nd dleth ylphosphoro cyanidate (0.28 ml) at 
0°C and the mixture was stirred at room temperature for 
1 hour. The reaction mixture, was poured into pure 
water (20 ml ) ..and extracted with ethyl acetate. The 
extract was washed with a .saturated aqueous sodium 
20 chloride solution and dried. The solvent was distilled 
off under reduced pressure. The residue was purified 
by silica gel chromatography eluting with ethyl acetate 
to give the titled compound (0.85 g) as a 
noncrystalline powder. 

'h-NMR (CDC1, ) 6 : 1 20-1 . 39 ( 2H,m) ',. 1 . 47 ( 9H, s" )', .1 . 6 1- 
1.75(2H,m), 1.98-2. 16 (4H,m) , 2 . 18-2 . 38 ( 10H,m) 2, 67- 
2.81(2H,m) , 3.30-3.42(2H,m) , 4.01(2H,d) ^ 5._p8 ( Ih', brs ) , 
5.79(lH,br. s)V l 7 . 16-7 . 35 ( 12H,m) , 7.42(2H,d). 
Example 10 

N- [ 5- [ 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino ] -2 , 2- 
diphenylpentyL] -3-aminppropanamide dihydrochloride 



( ) 
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5 




To a solution of N-[5-[4-{ 4-chlorophenyl) -4- 
hydroxypiperidino] -2 , 2-diphenylpentyl J - 3- ( t-~- 
butoxycarbonyl ) aminbpropanamide (0-8 g) in ethyl 

10 acetate (10 ml) was added 4N^hydrochlbric acid-ethyl 

acetate solution (2.5 ml) .and stirred 60°C for 3 hours. 
The solvent was distilled off under reduced pressure. 
The residue j/as suspended in ethyl acetate and the 
solid was collected by .filtration to give the titled 

15 compound (0.74 g) as « a noncrystalline powder. 

'H-NMR (CDC1 3 ) 6: 1.22-1. 42(2H / m) , 1 . 60-1 . 73 ( 2H,m) , 
1.96-2. 19(6H,m) , 2 . 23-2 . 39 ( 4H,m) , 2 . 59-2 . 7 1 ( 2H,m) , 
2/83( 2H, t), J 4.03(2H,d) 6V52-6 I 62 ( ltf/m) , 7 . 18- 
7.33(12H,m), 7 . 42 ( 2H, d ) . : ' 

20 Example r ll - ::r--. <■ 

N- [ 5- [ 4- ( 4-Chlorbph^nyi-4-hydroxypiperidiho ] -2 , 2- 
diphenylpentyl ] -3- ( acetylamino)propanamide 

NHAc 

N- [ 5- [ 4- ( 4-Chiorophenyl) -4-hydroxypiperidino J -2 , 2- 
30 diphenylpentyl ] -3-aminopropanamide dihydrochloride 
(0.16 g) was added .to 1 the mixture of THF ( 3 ml ) and 
saturated aqueous sodium hydrogen carbonate solution (3 
ml). Anhydrous acetic acid (0.03 ml f was added and the 
mixture was 'stirred at room temperature for* hour. 
35 The reaction mixture was extracted with ethyl ' acetate 
arid the* organic extract was washed with a : saturated 



25 




(C) 2000 Copyright Derwent Information Ltd. 



WO 97/24325 



168 



PCT/JP96/03820 



aqueous sodium chloride solution and dried. The 
solvent was distilled offender reduced pressure. The 
residue was purified by silica gel chromatography 
eluting witH ethyl acetate. ; The residue was 
5 crystallized from isopropylether to give the titled 
compound (0.07 g) . * 
Melting point: 128°C - 130°C r-.; 
Example 12 

N- [ 5- [ 4- ( 4-Chlorophenyl ) -;4-hydroxypiperidino ] -2 , 2- 
10 diphenylpentyl ] -3- ( propionylamino ) propanamide 

. ' ( 



15 



The titled compound ( 0 .02. g)j w;as obtained in a 
manner similar to Example 11., . 
Recrystallization solvent: isopropyl ether 
Melting point: 12.8.°.£ - . 130°C : , . : . / 
Example, 13;,, .... ,. _ v 

1- [ 4 , 4-Diphenyl-5- 
(phenyloxycarbonylamino)pentanoyl ] -4- ( 4-chlorophenyl ) - 
25 4-hydroxypiperidine , 

;> • • - c 



20 



30 





, To a, solution of l-( 5-amino-4, 4r 
diphenylpesntanoyl ) -4- ( 4-chlorophenyl ) -4 r 
35. , , . hydroxypiperidine ?/ (2.32 g) obtained in. Reference 

Example 22. in THF (50 ml) were added triethylamine 
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(1.39 ml) and phenyl chlpro.carbona.te (0.69 ml) at 0°C- 
The reaction mixture .was stirred for 1 hour, diluted 
with ethyl acetate, washed with pure water, and a 
saturated aqueous sodium chloride solution. The 
5 organic layer was dried and the solvent was distilled 

:-* 

off under reduced pressure. The residue was purified 
by silica gel chromatography eluting with ethyl 
acetate-hexane (3:7) to give the titled compound (2.90 
g) as a noncrystalline powder. 
10 *H-NMR (CDC1 3 ) S: 1 . 57-2 . 34 ( 8H ,m) , 2.56(2H,t), 2.91- 
3.04(2H,m), 3 . 25-3 . 50 ( 2H ,m) , 3 . 87-4 . 17 ( 2H,m) , 4.43- 
>4:57{2H,m) , 4 • 83-4 . 92 ( 2H r m) r ' 7.00(2H,d) , 7 . 14- 
7.42(12H / m) . 
Example 14 

15 1- [ 5- ( 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino ] -2 , 2- 

diphenyl-S-oxppeJntyl ] -3- [3- (hydroxy ) propyl ) urea 

00° 

Tf ' • " Ih\a manner similar to Example 11 , the titled 
compounid ( 0 . 32 g) was obtained f rom 1- [ 4 , 4-diphenyl-5- 
25 phenylbxycarbonylamirio ) pentanoyl ] -4- ( 4-chlorophenyl ) -4- 
^tfydroxypiperidine . { 0 . 14 g) • 
'Recrystarirzatioh solvent: 'ethyl ether 
• v! Melting point : : 192°C - 194°C ' ' 

Example 15 

30 ■* 1- [ 5- [ 4- ( 4-Chioropihenyl ) -4-hydrbxypiperidino ] -2 , 2- 

dipheriyl-5-oxopentyl] -3- ( 3- ( dimethylamino ) ethyl ) urea 
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: Th v? ^ it: ^ eci compound was, obtained in a similar 
manner tq Example 11. 

Recrystallization solvent:, ethyl ether/ether 
10 Melting-point: 223°C - 225°C 
Example 16 

l-( 5-Acetylaminp-4 / 4-diphenylpentanoyl )«4-(4-- 
chlorophenyl ) -4-hydroxypiperidine 



15 




To a solution of l-( 5-amino-4 , 4- 

20 diphenylpentanoyl)-4-(4-chlprophenyl)-4- 

hydroxypiperidine (0.46 gj in THF (10 ml) were added 
triethylamine (0-28' ml) and anhydrous acetic acid (0.1 
ml), and the mixture was stirred at room temperature for 
l ; hour. The reaction mixture was diluted with ethyl 

25 acetate and washed serially with pure water and a 
saturated aqueous sodium chloride solution. The 
organic layer, was dried. The solvent was .distilled off 
under reduced pressure. The residue was purified by 
silica gel chromatography eluting with ethyl acetate- 

30 methanol (9:1) and crystallized from ethyl acetate- 
ether to give, the titled compound (0.36 g). 
Melting point: 191°C - 192°C 
Example 17 

Ethyl N-[5-[4-(4-chlorophenyl)-4- 

35 hydroxypiperidino ] -2 , 2-diphenyl-5-oxopentyl ] succinamate 
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In a similar manner to ^Example 16, l-( 5-amino-4 , 4- 
diphenylpentanoyl ) -4 - ( 4-chlorophenyl ) -4- 
hydroxypiperidine (0.56 g) was acylated with 
10 ethylsuccinylchloride and the desired product was 
: crystallized from - ether to. give -the itit led compound 
(0.53 g) . .... .... ... ir . 

Melting point:. 94°C - 96°C ^ 
Example 18 i! f ■• : ^ : ■■;:-■'! r 

15 N- [ 5- { 4- ( 4-chlorophenyl ) -4-hydro*ypiperidino ] -2 , 2- 

t vdiphenyl-5-qxopentyl Jsuccinamic a'cid 



20 




< .-. .i : t -j -To a solution -of ethyl . 4- [ 5-[4- pl-chlorophenyl ) -4- 
hydroxypiperidinb J -2 , 2-diphenyi-5-oxopentyl ]' r 

25 : ?> succinamate ; % ( 0 • 3 . g ) r in THF i ( 1 ml ) -was added IN- aqueous 
sodium hydroxide solution (Tuiil)' and the mixture was 
stirred at :, room temperature for 2 hours The reaction 
mixture was, made : acidic : ->/ith lN-hydrochloric : .acid and 
extracted £with ethyl acetate P.: The solvent ,was * 

30 distilled off under reduced pressure. The riesidue was 
purified by silica gel chromatography eluting with 
ethyl .-.acetate-methanol ( 9 ; 1) . - The desired product was 
crystallized jf rom ethyl -acetate to give 'the titled 
compound (0.36 g). 

35 Melting point: 177°C - 180°C 
Example 19 
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1- [ 5- [4-Chlorophenyl ) -4-hydroxypiperidino ] -2 , 2- 
diphenyl-5-oxopentyl ] -3- [ 3- ( 2-oxo-l- 
pyrrol idino) propyl ) urea r 




10 



15 



20 



25 



In a similar manner to Example 16, the titled 
compound was obtained. 

Recrystallization solvent: ethyl ether. 

Melting point: 194°C - 197°C 

Example 20 . v; ..•_..■» 

5- [ 3- ( 4-Chlorophenyl ) -3-hydroxypyrrolidin-l-yl ] - 
2, 2-diphenyl-l-f ormylpentanamine 



In a .manner similar .to Example 1-1, the titled 
compound was obtained from 3- ( 4-chlorophenyl ) -3- 
hydroxypyrrolidine (described in Medicinal Chemistry 
Research. 459-46 7 (1993)); . 

/h-NMR (CDCI3) 6: 1.20-1.38(2H,xn), 1 ; 95 ( lH,br ) , 2.13- 
2.55(8H,m), 2.91-(lH,d) 3 . 01-3 .14 ( lH,m) , 3.86- 
4.08(2H,m), .5.12(lH,br s) , 7 . 16-7 .44 C14H,m) 

'* 8.10(1H,S) . ■■ 1 . 

Example 21 • 

1- ( 5- [ 4- ( 4-Chlorophenyl ) -3-hydroxypiperidine ] -2 , 2- 
diphenylpentyl ] -3- [ 3 -hydroxy) propyl ] urea 
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To a; solution of 5- [ 3- ( 4-chlorophenyl ) -3- 
hydroxypyrrolidin-l-yl ]-2 , 2-diphehyl-l " 
10 formylpentanamine ( 0 . 92 g) in ethanol (5 ml) was added 
4N aqueous sodium hydroxide solution (5 ml) and the 
mixture was stirred at 90°C for 16. hours. The reaction 
mixture was extracted with ethyl acetate and the 
, extract was -washed; with f a saturated aqueous sodium 
-15 , chloride solution .and dried .j - The ; solvent was distilled 
off under reduced pressure to provide the deforroylated 
compound (0.81 g).. The '< obtained def ormylated compound 
(0.65 g)'was dissolved in THF (15 ml), and 
triethylamine ( 0 . 42 ml) was' added. To the resulting 
20 mixture was added phenyl chlorocarbonate (0.21 ml) at 

; 0°C and t-he mixture, was stirred -at ^the same temperature 
' .for 1 hour. ; / The reaction mixture was extracted with 
v .ethyl acetate and the extract was ' washed with a 
saturated aqueous sodium, chloride . solution and ^dried. 
25 v The .solvent, was 'distilled off oinder r reduced pressure. 

The., residue was .purif ied by silica gel chromatography 
eluting with ethyl ac.etate-hexane (4:1.) . The solvent 
was distilled off under reduced pressure to provide the 
phenyl carbamate compound as an oily residue-. In a 
30. , .manner similar, cto Example . 4-1 , . the titled compound (0.2 
, g) ^.was^pbtaJLned; t , • > 
Recrystallization solvent : ether/hexane 
Melting point: 150°C - 153°C 
Example 22 

35 1-Formylamino- [5- [ 4-hydroxy-4- ( 4-chlorophenyl ) 

hexamethylenimin-l-yl ]-2 , 2-diphenylpentane 
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hydrochloride 



10 




HCI 

In a manner similar to Example 1-1, the titled 
compound was obtained from 4- ( 4-chlorophenyl ) -4- 
hydroxyhexamethylenimirie. 

'H-NMR (CDC1 3 ) 6 : ,1 . 17 - 1 . 40 ( 2H,m) , 1 . 50-2 . 23 { 9H,m } , 
2.25-2.97(6H,m), 4 . 06 ( 2H, d) , 5 . 20-5 . 35 ( lH,br ) , 7.05- 
7.42:(14H,m), 8.08(lH,d). 
Example .23.: . < - 

5- [ 4- ( 4-Chlorophenyl j -4-hydroxypiperidino ] -1 - 
15 formylamino-2-phenyl-2-(2-thienyl)pentane hydrochloride 




20 

.In a similar manner to Example; 1-1, the tltiled 
, compound, was synthesized as -a noncrystalline powder 

from 5-formylamino-l-iodo-4-phenyl-4-( 2-thienyl ) pentane 
. described >in Reference Example -31. • 
25 -H-NMR (CDCI3) 6: 1 .2 0-1 .58 ( 2H.ro) , 1.66(2H,d), 1.97- 
v- 2.50(9H,m), 2 . 61-2 . 77 (2H,in) , 4 .03(2H,dd) , 5.40- 
5.51(lH,br), 6.83-6. 99(2H,m), 7 :13-7 . 48 ( 10H,m) s , 
* 8 . 08( -1H, d) . • - •<.;"*■ 

Example 24 : 1 ' ;'':>■ / . . • . 

30 1 1 2 , 2-Bis ( 4-chlorophenyl ) -5-[4- ( 4-chIbrophenyl ) -4- 
hydroxypiperidino] -1-formylaminopentane hydrochloride 
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In a similar manner to Example 1-1, the ; titiled 
compound was t synthesized- as' a* noncrystalline powder 
from 4 r 4 -bis ( 4-chlorophenyl ) -'5-f ormylamino- c 
pentyl-l-tosylate described in Reference Example 7-5. 
l H-NMR : <( CDCI3 ) ^6 : 1 . 05- 1 . 38 ( 2H ,m) , 1. 60-1 . 80 ( 2H , 4 m) , 
1 . 85-2 . 15(5H,m) , 2 .23-2 . 40(4H,-m')V 2 t 58-2 . 75(2H,m) , 
4<00(2H,d) , 5.08-5.20(lH r br) , 7 .-00-7 . 2'6( 4H;mj 
7.29<6H,d), 7.42(2H,d), 8 . 10 ( 1H , s ); : ' 
Example 2 5 : . '» > : - : " : i \ } 

Ethyl N- [2,2 -bis ( : 4-chlorophenyl ) -5- [ 4- ( 4-chorolo- 
phenyl ) -4-hydroxypiperidino] )pentylsuccinamate- :; 
hydrochloride 1 1 <• - ; 




OEt HC1 



To a solution of 2 , 2-bis ( 4-chlorophenyl ) -5- [ 4- 
( 4-chlorophenyl ) -4-hydrdxypiperidin~o] -l-f brmylaminopent 
anie (1.7g) in ethanol r \3 0ml) "vas' added" "6N-'a*queous 
sodium hydroxide solution (10ml) and 'the mixture was 

- stirred at 100°C for 14 hours. The 'solvent /was 7 
distilled of f under freduced' pressure' ' and 'the -residue 

. 'was' 1 dissolved .in Methyl acetate: The organic -layer was 
washed with water and saturated aqueous sodium chloride 
solution, respectively and dried. The solvent was 
distilled' : of f runder reduced pressure- :and 4N-hydrogen 
chorolide-ethyl acetate was added to give r •,.•-< 
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2 , 2-bis ( 4-chlorophenyl ) -5- [ 4- ( 4-chorolo- 

phenyl) -4 -hydroxypiperidino ]pentyl amine dihydrochloride 

(1.6g) as a noncrystalline powder. 

l H-NMR (CDC1 3 ) 6: 1 . 10-1 ,55 ( 4H,m) , 1 . 58-1 . 73 ( 2H,m) , 
5 1.94-2. 16 (5H,m) , 2 . 20-2 . 40 ( 4H, m) , 2 . 59-2 . 72 ( 2H,m ) , 
3.26(2H / s) / 7.03-7. 18(~4H,ra) , 7 . 20-7 . 35 ( 6H,m) , 7.35- 
7.45.(2H,m) 

.In a similar acylation in Example 3-1 , the titiled 
compound was synthesized as a noncrystalline powder 
10 from, i , . . 

2 , 2-bis ( 4-chlorophenyl ) -5- [ 4- ( 4-chorolophenyl ) 
4 -hydroxypiperidino ]pentylamine. _ 

1 H-NMR, (CDC1 3 ) 6: 1 ,15-1 . 40 ( 5H , m) , 1 . 59-1 ,74 ( 2H,m) , 
1. 84-2. 15 (5H,m) , : 2. 22-2 .40 (6H>m) , 2 . 53-2 . 72 ( 4H,m ) , 
15 3.94(2H,d), 4.09(2H,q), 5.24(lH,br t), 7 . 05-7 . 20 ( 4H ,m ) , 
7.20-7.34(6H,m) , • 7 . 42.(2H,d)-. .f 
Example: <26.: a ; ........ ... . . .., 

N- [ 2 , 2-Bis ( 4-chlorophenyl ) -5- [ 4-.( 4-chorolp- 
phenyl)-4-hydroxypiperidino] ]pentylsuccinamic acid 



25 




. By a hydrolysis, described in -Example 5-1/ the 
titiled: compound was synthesized as a noncrystalline 
powder ; frqmi • . ; . cv.: :• ( .-c? 

30 Ethyl N-[ 2 f 2-bis (4-chlorophenyl ) -5-[ 4- : ( 4-chorolo- 
phenyl ) -4 -hydroxypiperidino] jpentylsuccinamate . : 
x H r NMR / (DMSO-rd 6 ) 6: 1 . 20-1 . 50 ( 2H , m) , 1 . 60-1 . 76 ( 2H , m) , 
1.97-;2.42:(9H,m) , .2:. 75-3 . 20 ( 6H,m) >. 3 . 75-4 . 00 (2H, m) , 
5.25.-5.60(lH,br) 7.17(4H,d), 7 . 30-7..55 ( 8H,m) . 

35 x ; .The.. compound 27-I to 27-23 .were synthesized in the 
same manner as Example 4-1. 
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Example 27-i: .... - - - ' 

... . l-CS-^-^-ChloropheriylJ^^hydroxy- 
piperidino ] -2 , 2-diphenylpentyl ] -3- [ ( 1-ethoxycarbbnyl ) 
piperidin-4 -yl ] urea 




NH 

6 N-^VcD 2 El 



Recrystallization . solvent: ethyl ether 
Melting point : 2 23°C to 226 °C , 

Example 27-2: - .. • :ti n 

l-[ 5-[ 4-( 4-Chlorophenyl ) -4-hydroxypiperidino]- 
2 , 2-diphenylpentyl ] -3- [ 2- ( l-pyrrol idi no ) ethyl ] urea 

H 

Recrystallization .solvent : ethyl acetate/ethyl, ether 
Melting point : 132°C to 133°C 

Example 27-3: ,.,>., 

... j l-t5r-[4-(4-Chlor9phenyl) -4-hydrpxypiperidino]- 
2 , 2-diph^nylpentyl ] -3- [ 2- ( diethylanu.no) ethyl ] urea 





35 



Recrystallization solvent : ethyl acetate/ethyl ether 
Melting point : 134 °C to 136 °C 
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Example 2 7-4 : 

1- [ 5- [ 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino J - 
2 , 2-diphenylpentyl] -3-( 3-aminopropyl ) -3-methylurea 



Recrystallization solvent : ethyl acetate 
Melting point : 92°C to 94°C 
Example 27-5: 

1- [ 5- [ 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino ] - 
2, 2-diphenylpentyl ] -3- ( 5-hydroxypehtyl ) urea 





3 JOH 



( ) 



25 



30 



35 



Recrystallization solvent : ethyl acetate/ethyl ether 
Melting point : 149 °C to 151°C 1 
Example 27-6: 

1- [ 5- [ 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino ] - 
2, 2-diphenylpentyl j -3- [ 2- (dimethylamino) ethyl ]-3-methyl 
urea 




Noncrystalline powder 
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^H-NMR-^CDClj) 6: 1 . 22-1 . 42 ( 2H,ni) 1 . 58-1 . 7 1 ( 2Hym) , 
1.99(6H,s), 2.00-2 . 17(4H,m), 2 . 22-2 . 38 ( 6H,m) , 2.61- 
2.75(2H,m), 2.73(3H,s), 3.12(2H,t), 3.97(2H,d), 
5.23(lH,br s ) / 7 : 17-7 . 33 ( 12H,m) , 7.43(2H,d). 
Example 27-7: \ „ : . 

1 - [ 5- ( 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino ] - 
2 , 2-diphenylpentyl ]-3-f 2-(methylamino)ethyl ]-3-methyl- 



: I — 



urea 




Noncrystalline powder :j : 

l H-NMR (CDC1 3 ) : 6: 1 . 22-1 . .*3 8 ( 2H,m) , 1 . 65 ( 2H , brd ) , 1.95- 
2.42(8H,m), 2. 20(3H, s) / 2.53-2 .78(4H,m) , 2.72<3H,s), 
3.12-3.24(2H,m), 3.95(2H,d), 5 . 20 ( lH,brs ) , 6 . 82- 
6V93 ( lHVm) / 7 . 15-7 :34 (llH/in) , 7 ! 42 ( 2H, d)°: 
Example 27-8 : 

1 - [ 5- [ 4 - ( 4-Chlorophenyl ) -4 -hydroxypiperidino ] - 
2 /2-diphenyipentyl ] -3- ( 2-hydroxyethyl ) -3-methylurea 




1 H— NMR "\ CDCi 3 ) Si 1.27-1.39 (2H,m) , 1 -'67 ( 2H, brd) , 2 .02- 
2.18(2H,m), 2 . 2 5 - 2 . 4 3 ( 2H ,m ) , 2 . 6 0 - 2 . 7 8 ( 2 H f m ) , 
2.68(3H,s), 3.32(2H,t), 3 . 97 ( 2H, t ) ,4 . 28 ( lrf" brs ) , 6.82* 

6/94(lH,m), 7.i6-7.34(llH,m), 7.42(2H,d). 

Example 27-9: 

1- [ 5- [ 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino ] - 
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2 ,2 -diphenylpentyl ] -3- [ 2 - ( acetylamino ) ethyl ] urea 





-nh H 

H • Ac .. 

Recrystallization solvent : ethyl acetate/ethyl ether 
Melting point : 210°C to 213°C 
Example 27-10: 

Ethyl 4 - [ 5- [ 4 - ( 4 -Chlorophenyl ) -4 -hydroxy- 
piperidino]-2,2-diphenylpentyl]ureido butyrate 



OH 




*CO,Et 



20 



25 



30 



Recrystallization solvent : ethyl acetate /ethyl ether 
Melting point : 121°C to 123°C 
Example 2 7-11: 

1- [ 5- [ 4- ( 4 -Chlorophenyl ) -4-hydroxypiperidino ] - 
2 , 2 -diphenylpentyl ]- 3- ( 3-hydroxypropyl ) urea 





NH 



Recrystallization solvent : ethyl acetate/ethyl ether 
Melting point : 101°C to 102°C 
Example 2 7-12 : 

1" (.?"[*"( 4-Chloropheny 1 ) -4-hydroxypiperidino ] - 
2, 2-diphenylpentyl]-3-( l-benzylpiperidin-4-yl )urea 
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NH 

0 N'CH.Ph 



Recrystalli2ation solvent : isopropyl ether/ethyl ether 
Melting point : 176°C to 178°C ' * - .. r 

-Example 27-13: ; < ■ '-• 

. « : IN- [ 5- [ 4- ( 4-Chlbrophenyl ) -4-hydrbxypiperidino ] - 

:2 ,2-diphenylpentyl J-4-methylpiperadirie-l-cafboxamide 




Recrystallizatlon solvent : isopropyl ether/ethyl ether 



n ■ 



Melting pointv' : 156 °C to 157.° : C. 
Example 27-14: j 

N-[ 5-( 4-(4-Chlorophenyl) -4-hydroxypiperidino] - 
2 , 2-diphenylperityl ] -4-benzylpiperadine-l-carboxamide 




N : CH 2 Ph 



30 Recrystallizatlon solvent : isopropyl ether/ethyl ether 
- n ..Melting : point; : 142^C /to d43°C . :»i 

.Example : 27r-.15: /. ■ 

IN- [ 5- [ 4- ( 4-Chlorophenyl ) -4 -hydroxypiperidino ] - 
2 , 2-diphenylpentyl ] -1 , 2 r 4 , 5-tetrahydro-3-benzazepine-3- 
35 carboxamide 
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Noncrystalline powder 

l H-NMR (CDC1,) 6: 1 . 23-1 . 44 { 2H,ro) , 1 . 57-1 . 80 ( 2H,m) , - 
1.98-2..20(4H,m), 2 . 23-2 . 4 7 ( 4H,m) , 2 . 62-2 . 82 ( 6H,m) , 
3 . 32-3 . 37 ( 4H,m) , 3 . 97-4 . 06 ( 3H,m) , 7:02-7 ..19( 4H,m) , 
7.21-7.43(14H / m) . 
Example 27-16 s 

IN- [ 5- [ 4- ( 4-Chloropheiiyl ) -4-hydroxypiperidino ] - 
2 ,2-diphenylpentyl] -3- ( trif luoroacetylamino) pyrrolidine 
- 1 -c arboxami.de 




"NH 

^ ... 



25 Noncrystalline powder 

J H-NMR (CDCI3) 6:. 1.30(2H,br), 1 . 6 1-1 . 75 ( 2H,m) , 1.96- 
2.42(llH,m), 2.70(2H,br), 3 . 12-3 . 24 ( 2H,m) , 3.27- 
3.48(2H,m), 3 . 72-3 . 80 (lH,m) , 3 K 83-4 . 07 ( 2H,m) , 
4.42(lH,br), 7 . 17-7 . 42 ( 14H, m) . 

30 Example 27-17: . . i 

IN- [ 5- [ 4- ( 4-chldrophenyl ) -4-hydroxypiperidino ] - 
2 , 2-diphenylpentyl ] -4- ( t-butoxycarboxamido)piperidine- I 
-carboxamide 
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Noncrystalline powder 

X H-MMR (CDC1 3 ) 6: 1 . 15-1 . 37 ( 2H,m) 1.43(9H,s), 1.60- 
10 1.91(6H,m), 1.97-2. i6(4H r m) / 2 . 22-2 . 39 ( 4H,m) , 2.57- 

2.79(4H,m), 3 . 4 3-3 .65 ( 3H , m) , 3 . 95 ( 3H , br ) , . 4 . 4 2 ( 1H, br ) , 

7.15-7.37(12H;m) / 7.40-7.45(2H r in) . 

Example 27-18 : 

Ethyl [ 4 - [ 3- [ 5 - [ 4 - ( 4 -chloropheny 1 ) - 4 -hydroxy- 
15 piper idino ] -2 /2-diphehyipehtyl ]ureido ] piper idino ] 

acetate 



20 




Recrystallization solvent : isopropyl ether/ethyl ether 
25 5 Melting point : Tl6°C to 118°cf - ' 
Example 27-19: 

[ 5- [ 4 - ( 4 -Chlorophenyl ) -4-hydroxypiperidino ) - 
2 , 2-diphehyipentyl ]-3-[ l-(trif lubrbaVetyl") jpiperidin-4-y 



l]uirea !i 

30 



35 
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Recrystallization solvent : ethyl ether 
Melting point : 192 °C to 19 3°C 
Example 2 7-20: 

IN- [ 5- [ 4- ( 4-chlorophenyl ) -4-hydroxypiperidino ) - 
2 , 2-diphenylpentyl ] -4-f ormyl-l-piperadzinecarboxamide 




NCHO 



Recrystallization solvent : ethyl acetate/ethyl ether 
Melting point : 191°C to 192°C 
Example 27-21: 

lN-(5-[4-( 4-Chlorqphenyl)-4-hydroxypiperidino]- 
2 , 2-diphenylpentyl ] -4- ( 3 -hydroxy propyl ) -1-piperadzine- 
carboxamide 



20 



25 



30 



35 




0 ^-Nj^N-(CH 2 ),OH 



Recrystallization solvent : ethyl acetate/ethyl .ether 
Melting point : 125°C to 127°C 
Example, 2 7-22: 

* N ~ I - 5 -~ t *- (,4-Chlorophenyl ) -4-hydroxypiperidino ] - 
2 , 2 -diphenylpenty 1 ] -4 - ( ethoxycarbonyl ) - 1-piperadine- 
carboxamide 




NH, x 
J7~H . N-C0,Et 
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-Noncrystalline powder- - - 
l H-NMR (CDCI3) 6 : -1 . 20-1 . 37 ( 2H,m)-, 1 . 25 ( 3H, t) , 1 . 61- 
1.68(2H,m), 1.97-2.17(4H,m) , 2 . 21-2 . 38 ( 4H, m) , 2.60- 
2.72(2H,m), 3 . 03-3 . 20 ( 4H / m) , 3 '. 34-3 . 4 1 ( 4H,in) , 3.92- 
5 4.00(lH,br) ,^3.96(2H,s) , 4.12(2H r g), 7 . 17-7 . 44 ( 14H) . 
Example 27-23: 

IN- [ 5- ( 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino ] - 
2 , 2-diphenylpentyl ] -4- (morpholinocarbonylmethyl ) -1- 
piperadinecarboxamide 



15 




Recrystallizatibn solvent : ethyl acetate/ethyl ether 
Melting point : 163°C to t 16.5°C 

The compound 28-1 and .28-2 were synthesized in the 
20 same manner as Example 5-1. 
Example' 28-1 : 

!; , ' 3L [.3- [ 5- [4^ ( 4-Chlorophenyl ) -4-hydroxypiperidino ] - 
2 , 2-diphenylpentyl ] ureido ] propionic acid 




Noncrystalline powder 

^-NMR (CDCI3) 6: 1.46(2H,br)> 1.71(2H,brd), 2V17- 
2.60(6H;m), 2.72-3.03(4H,m), 3 . 15-3 . 45 ( 4~H,m) , 
: 3.92(2H,brd) , 4 . 87 ( lH,br) , 5 . 71( 1H, br ) ; -7:12- ' 
35 7.4S(14H,m) . 

Example 28-2 : r - ' ' 
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4- [ 3- [ 5- [ 4- ( 4-Chlorophenyl ) -4 -hydroxypiperidino ] 
2, 2-diphenylpentyl Jureido] butyric acid. 




NH 



Recrystallization solvent : water 
Melting point : 137 °C to 139 °C 
Example 29:- 



IN- [ 5- [ 4- ( 4 -Chlorophenyl ) -4 -hydroxypiperidino J - 



2 , 2 -diphenylpenty 1 ] vinylsidl f onamide 




To a solution of l-amino-5-[ 4- ( 4-chlorpphenyl ) -4- 
hydroxypiepr^^ (0..9,g) in THF 

(20ml) were >; added , triethyl amine (0 . 84ml). and 
2-chloroethanesulfonylchloride (0.21ml) at room- 
temperature. The reaction -mixture was stirred for 2 
hours, diluted with ethyl acetate, washed with pure 
water, and dried. The solvent was distilled off under 
reduced pressure. The residue was purified by silica 
gel chromatography fluting with ethyl acetate-methanol 
(7; 3) to give the titled compound as noncrystalline 
powder (0 . 82g) . .. . 

l H-NMR XCDCI3) 6 : 1 . 2 1-1 . 35 ( 2H,m) , .1 . 60-1 . 73 ( 2H f m) , 
2.07-2 v 45(8H,m), 2 . 65-2 . 7?*( 2H,.m) , 3 . 70 ( 2H, br s ) 
5.55(lH,dd), 6.11(lH,d) , 6.12(lH,d) , 7.. 14-7 . 48 (14H, m). . 
Example 30 : , 

IN- [ 5- [ 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino ] - 
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2 , 2-diphenylpentyl ]-2-i( pyrrolidine) ethylsulf onaimide 



5 




To a solution of lN-£5-[4-(4-ctiloropKenyl) -4- 
hydroxypiperidino ] -2 f 2-diphenylpentyl ] vinylsul f onamide 

10 in ethanoi was added pyrrolidine (0.062ml) and the 

mixture 'was stirred at room temperature tor 16 hours. 
The reaction mixture was diluted with ethyl acetate, 
washed with. saturated aqueous sodium chloride solution, 
and dried. -The solvent was distilled off under reduced 

15 pressure. The residue v/as purified by silica gel 
chromatography eluting with ethyl acetate-methanol 
(7:3) to give the titled, compound (0.10g). 
Recrystallization solvent : ethyl acetate/ethyl ether 
Melting' point : 140°C to 142°C 1 H 

20 '' Example 31 ! : ■ - " •"' ' - " ■ ' ; 

l-[ 5- [4- ( 4-Chlorophehyi ) -4 -hydroxypiperidino } - 
2 /2-diphenylpentyl ] -3 - [ 3 -carbamoyl oxy ) propyl ] urea 



- .• • t ■ 



25 




30 To a solution of 1- [ 5- [ 4- ( 4-chlorophenyi l ) -4- 

hydroxypiperidino] -2 , 2-diphenylpentyl ] -3- ( 3-hydroxy- 
prbpyi) urea described in Example 2 7-11 in THF (5ml) was 
added chlorosulf oriylisocyanate' (0 .044nil ) and the 
mixture was stirred at room temperature for 2 hours, 

35 followed by saturated aqueous sodium hydrogen carbonate 
(5ml) was added. After stirring for 1 hour, at 45°C. 
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The reaction mixture was diluted , with ethyl, acetate , 
washed with saturated aqueous sodium chloride, and 
dried. The solvent was distilled off under reduced 
pressure. The residue was purified by silica gel 
chromatography eluting with j ethyl acetate-methanol 
(4:1) to give the titled compound (0.10g). 
Recrystallization solvent : ethyl ether 
Melting point :.152 Q C to,154°C. 
Example 32 z 

1 -[5-[4-(4-Chlorophenyl)-4-hydroxypiperidino]- 
2 , 2 rdiphenylpentyl ] - 3 - ( piper idin-4 -y 1 ) urea . 




To a solution of l-[5-[4 T (4-chlorpphenyl),-4- 
20 hydroxypiperidino]-2,2-diphenylpentyl] r 3-[l- i (trifluoro- 
acetyl)piperidin-4-yl]urea (2 r 35g) described in Example 
2 ^"t 1 9 | n J* HF .( 10 • 5ml ) . was . added Q . 5N-sodium hydroxide 
solution (10.5ml) and the mixture was stirred for 2 
hours at room temperatures The reaction mixture was 

2 5 diluted with ethyl acetate, washed with saturated 

"\ ' t. ' ''• 

aqueous sodium chloride, and* dried. The solvent was 

distilled off under reduced pressure. The residue was 
crystallized from ethyl J acetate-ether (4:1) to give the 
titled compound (1.92 g) . 
Melting c ppint. v : 194°C to 19,6°C 
.Example. i 33-1.:. . ...... v 

Ethyl 4-[4-[5 r [4-(4-chlprpphenyl) r 4-hydTO 
piperidinp] -2 , 2-diphenylpentyl} ajnino i carbonylamino ] 
.. piper idino-4-oxpbutyrate 
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To a mixture of 1- [ 5-[ 4- ( 4-chlorophenyl ) -4- 
hydroxypiperidino]-2, 2-diphenylpentyi] -3- (piperidin-4-y 
l)urea described in Example 32 in THF (10ml) and 
triethyl amine (0.21ml) was added ethyl succinylchloride 
(0.077ml). After stirring for 2 hours at room 
temperature, the reaction mixture was diluted with 
;r ethyl .acetate, washed with saturated aqueous sodium 
.chloride solution, and dried . The solvent was 
distilled off under reduced pressure. The-residue was 
purified by silica gel chromatography eluting with 
ethyl acetate-methanol (4:1). to give the titled 
compound (0. 28g) .:- 

Recrystallization solvent : ethyl ;acetate/ethyl ether 
Melting, point 173°C to 175°C 

The compound 33-2 to 33-5 were synthesized in the 
same manner as Example 33-1. 
Example 33-2 : • : ; :i .*..-. ".f 

N-Ethyl-4-[5-[ 4-:( 4-chlorophenyl ) -4-hydroxy^ 
piperidino]-2 , 2-diphenylpentyl ]aminocarbonylamino-l- 
piperidinecarboxamide - 



30 




35 



Recrystallization solvent : ethyl acetate/ethyl ether 
Melting point : 193°C to 195°C 
Example 33-3: 
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1- [ 5- [ 4 - ( 4-Chlorophenyl ) -4 -hydroxypiperidino ] - 
2 , 2-diphenylpentyl ] -3- ( l-acetylpiperidin-4-yl ) urea 




Ac 



Recrystallization solvent : ethyl ether 
Melting point : 146°C to 148°C 
Example .33-4 : « • - 

N-Ethoxycarbonylmethyl-4- [ 5- [ 4- ( 4-chlorophenyl ) - 
4 -hydroxypiperidino ] -2 , 2-diphenylpentyl ] aminocarbonyl - 
amino- 1-piperidinecarboxamide 




O^N-^NCONHCH.Cb,Et 



Recrystallization solvent : ethyl ether 
Melting point 220°C to 221°C 
Example ■33-5s.--i.ni.., /j i s , . 

Ethyl 3- [ 4- [ 5- [ 4- ( 4-chlorophenyl ) -4 -hydroxy- 
piperidino ] -2 , 2-diphenylpentyl ] aminocarbonylamino ) 
piperidino-3-pxopropionate-. 




\J- a 

. O^N-C N :COCH 2 C0 2 Et 
Recrystallization solvent : ethyl ether 
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Melting point s 173°Cto 175°C ' ' 

Example 34-1: • - *- 

1- [ 5- [ 4- { 4-Chlorophenyl ) -4 -hydrbxypiperidi.no ] - 
2 , 2-diphenylpentyl ] -3- ( i-ethylpiperidin-4-yl ) urea 



10 
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To a mixture of 1- [ 5- [ 4- ( 4-chlorophenyl ) -4- 
hydi:oxypiperidinb]-2 / 2-diphenylpentyl] -3- ( piperidin-4-y 
ljurea (0.29g) described in Example 32 iV in DMF (5ml) and 
potassium carbonate (0.14g) was added 'ethyl ibdide 
(0-12ml)./; After stirring for 8 3 h6urs at room 
temperature, 3 the jceactioh iinixture'Vas '^diluted with 
ethyl acetate, washed with saturated aqueous" sodium 
chloride solution, and dried" : The solvent was 
distilled of f under reduced pressure . The residue was' 1 
crystallized: .from .ethyl ac'et;ate ,to give the titled 
compound (0.14g). J 
Melting point, :. 15.4>C to, 157°C 

The compound 34-2 td 34-4 were synthesized in the 

- c 

same manner as Example 34-1. 

Example 34^2 i' - f = *' - " ; 

1- [ 5- [ 4 - ( 4-Chlor6phehyl j -4 -hydroxypiperidino ] - 
2 , 2-diphenylpentyl ] -3- [ 1- ( 2-hydroxyethyl ) piperidin-4- 
yl ]urea 




»^-O' (CHj) * 0H 

H 



35 
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Recrystallization solvent-: ethyl ether 
Melting point : 177°C to 180°C 
Example 34-3: 

Ethyl 3-[4-[5-[4-(4-chlorophenyl)-4-hydroxy- 
piperidino ] -2 , 2 -diphenylpentyl ] aminocarbonylamino 
piperidino ] propionate 




O^N-O f ' (CH ^ C ° 1 E " 

..Recrystallization solvent : ethyl , ether/ethyl, ether 
Melting point : i: 148°,C to 151°c 

Example 34-4 : 

1 = - f£w.-: •;. so.' • 

1-f 5- [ 4- ( 4 r Chlorophenyl ) -4-hydroxypiperidino ] - 

2 , 2 n diphenylpentyl ] -3- [ 1- ( 3^hydroxypropyl.) piperidin-4 -y 
1 J urea. ...... 




o^n-aVn-(ch 2 ),oh 



Recrystallization solvent : ethyl ether/ethyl .ether 
Melting point ,194 °C to. 197°C- 
Example 35: 

1- [ ( Piperidin-4-yl ) carboxamido] -5- [ 4- ( 4- 
chlorophenyl ) -4-hydroxypiperidino ] -2 , 2-diphenylpentane 
dihydrochloride ' 
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To a mixture of 1-trif luoroacetylpiperidin-4- 
carboxylic acid (1.2 g) in acetonitrile (30 ml) and 
triethylamine (0.6 g) was added clbroisopropylcarbonate 

10 (0.67 g) slowly and tlie. mixture was stirred for 2 
minutes at -15°C. A solution of l-amino-5- [ 4- ( 4- 
chlorophenyl) -4-hydroxypiperidino] -2 : , 2-diphenylpentane 
(2.5- g) . and ;i triethylamine^ -(0-5 g) in THF« ~( 50 ml ) 'was 
added to 1 the mixture and the mixture was stirred at 

15 room temperature: for 24 hours The reaction mixture was 
diluted with ethyl acetate, washed with saturated 
aqueous 5 sodium hydrogen carbonate and water,' arid dried. 
The solvent^was 7 distilled- of f under reduced pressure. 
The' residue was disolved in ethanol -water' ( 2 : 1 ) , ■-• 

20 , ' followed by sodium hydroxide (2 : g) was added to the 

mixture. The mixture was stirred^ at^ room temperature 
for 18 -hours. The. reaction mixture^was 'distilled off 
under reduced pressure. * Water was added to .the residue 
and the : mixture" was- extracted with .ethyl acetate, 

25 'washed;- and dried \ The solvent was } distilled off under 
reduced pressure and the residue was 1 purified by i 
alumina column ;e luting with ethyl acetate-ethariol 
(4:1).. tfhe eluted solution was distilled of f and the 
residue was disolved in .ethyl ^acetate. To the solution 

30 , ;was -added, an excess amount of 4N-hydrocloric acid/ethyl 
acetate and the solvent was distilled of f. under reduced 
pressure to give the titled compound. 
Noncrystalline powder *• " 

l H-NMR * ( CDC1 3 ) 6: 1 . 20-1 . 70 ( 9H,m) , 1 . 87^2 . 18 ( 6H,m) , 
35 2.20-2.39(4H,m) , 2 . 42-2 . 7 0 ( 4H,m) , 3 . 05 ( 2H> dt ) 
3.98(2H,d), 5.02(lH,t), 7 . 14-7 . 4 8 ( 14H ,m) . 
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Example 36-1: 

1- [ ( N-Ethylpiperidin-4-yl ) carboxamido ] -5- 
[ 4- ( 4-chlorophenyl ) -4-hydroxypiperidino ] -2 , 2-diphenyl • 
pentane dihydrochloride i 




10 



To a solution of 1- [ (Piperidin-4-yl )carbox- 
, amido] -5- [ 4- ( 4-chlorophenyl ) -4-hydroxypiperidino ] -2 , 2- 
diphenylpentane (0.4g) in aeetonitrile 10ml were 
15 added. potassium carbonate (0.5g) and .ethyl iodide 

(0.2ml) and the mixture was stirred at room .temperature 
for 18 hours. : The reaction mixture was : disolved., ,.in 
ethyl acetate, washed with water, and, dried. The 
solvent was distilled off under reduced; pressure.; / The 
residue , was purified by aluminum oxide column eluting 
with ethyl acetate. The eluted solution was distilled 
off and vthe residue was. disolved in ethyl acetate. An 
-excess .amount of 4N-hydrocloric acid/ethyl acetate was 
added .to the solution and the solvent distilled .off 
25 under -reduced pressure to give the; titled, compound . 
Noncrystalline powder 

A H-NMR .(CDC1 3 ) 6: 1.05(3H,t), 1 . 2 0-1 . 85 ( 14H, m ) , 1 . 80- 

2.35(8H,m)y 2 . 65 ( 2H,m) , 2 . 90 ( 2H,m) , 3.99(2H,d), - 

5.04(lH,t), 7.1.4-7. 48(14H,m) . 
30 The ..compound t 36-2 to 36-4 were synthesized;. in the 

same manner as Example 36-1. 

Example 36-2: :c . 

1- [ N- ( Ethoxycarbony Imethyl ) piperidin-4-yl ] 

carboxamido ] -5- [ 4- ( 4-chlorophenyl ) -4-rhydroxypiperidino J 
35 -2 , 2 -diphenylpentane dihydrochloride, j t 
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o H^N-CH 3 C0 2 Et 



10 



15 



20 



Noncrystalline powder 

l H-NMR (CDC1 3 ) 6: 1.26(3H,t), 1 . 20- 1 . 85 ( 10H ;m) , 1.B0- 
2.40(8H,m), 2.65(2H,m), 2.90(2H,m), 3.16(2H,s), 
3.98(2H,d);i-4;16(2H,q)- f 5.04(lH,t)>< 7 ; 14-7 ; 48 ( 14H,m) . 
Example • 36^3: v 

1- [ [ N- ( 2 -Morpholinoethyl ) piperidin-4^yl0 
carboxamido]-5-[4-(4-chlorophenyl)-4-hydroxypiperidiho) 
-2 > 2-rdiphenylpentane ' trihydrochloride 




Noncrystalline powder 
25 ! H-NMR (CDCI3) 6: 1 . 2 0-1 . 85 ( 12H , m) , 1 . BO-2 . 50( 12H,m)v- 
2.46(4H r s) r 2.65(2H,m), 2 . 90(2H>m)^ ? 3 . 70 ( 4H»-Hi) / 
. V 3.98(2H,d) 5.01(lH,t) , i7 . 14-7 . 4 8 ( 14H;m);. 

Example 36^4 : * ! S -.fit. Hi • . :u: . r :• m \, * 

;l-( [N^(2TDimethylaminoethyl)piperidin- ^ 
30 4-yl Jcarboxamido ] -5- [ 4- ( 4-chlorophenyl ) ^4-hydroxy- 
piperidino ] -2 , 2-diphenylpentane trihydrochloride 
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Me 



Noncrystalline powder 
10 'H-NMR, (CDClj) 6: 1 . 20-1 . 85 ( 12H,m) , 2 . 12 ( 6H r s ) , 

2.40(4H,s), 1.80-2. 50 (12H,m) / 2 . 65 ( 2H, m) , 2 ; 89 ( 2H,m) , 
3.98<2H,d), 5.02<lH,t), 7 . 14-7 . 48 ( 14H,m) < 

The compound 37-1 to 37-8 were synthesized in the 
same manner as Example 33-1. - . - 
15. . .Example .37-1: yt.^i. • -.. 

1 - [ [ ( N-E thyl carbamoyl ) piperidin- 4 -yl ] carbo- 
amido ] -5- ( 4- ( 4 -chlorophenyl;) -4 -hydroxypiperidino J -2 , 2 - 
diphenylpentane ; hydrochloride 




Noncrystalline /.powder 

l H-NMR (CDC1 3 ) 6: 1.12(3H,t), 1 . 10-2 . 10 ( 14H,m) , 2.20- 
2.40(4H,m) , 2 . 45-2 . 95 ( 4H f m) , 3 . 20 ( 2H,m) , 3 .'85- 
3.91(2H;m) > q4;00(2H r d) r - 4.38(lH,t) , 5.02(1H, t) , 7.14- 
30 7.48(14H/m) : . = ■ yj 

Example -03 7-2 : • ■ j - r. 

l-[ [ (N-Methylcarbamoyl)piperidin-4-yl]carbo- 
xamido] -5- [ 4- ( 4-chlorophenyl ) -4-hydroxypiperidino ] -2 , 2- 
diphenylpentane hydrochloride 
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Noncrystalline pov/der 

^-NMR (CDCI3) 6: 1. 10-1.80(8H,m) , 1 . 90-2 . 15 ( 4H,m) , 
10 2.20-2.40(4H,m) , 2 . 60-2 . 85 ( 4H,m) , 3.67(3H,s), 3.95- 

4.20(2H,d), 4.6b(2H / d) / 4.38(lH,t), 5.02(lH,t), 7.14- 

7.48(14H,m) . 

Example 37-3: 

l-[ [ (N-Phenylcarbamoyl ) piperidin-4-yT] carbo- 
15 s kamido]-5-t 4- ( 4-chlorophehyl ) -4-hydroxypiperidino ] -2 , 2- 

'diphenylpentane hydrochloride ifV 11 



20 




Noncrystalline powder 
25 *H— NMR (CDCI3) 5: 1 • 10-2 . 10 ( 14H,m) , ■ 2 . 20-2 .AO ( 4H,m j , 
2.50-2V90(4H,m) , 4 .00(2H,d) , : 4 . 00-4 l . 20 ( 2H,m) , 
5. 04 ( ! lH,t ) , 6 .' 4 3 < lH,m) / 1 . 14-7 .48 ( 19H>m) V : 
Example 37-4: ' n ' 

t [N- ( 4-Chlorobenz r oyl )piperidin--4-yl ]carbo- 
30 amido ]-5- [ 4- ( 4-chlorophenyl ) -4-hydroxypiperidino ] -2 , 2- 
! dipheriylpehtane' hydrochloride" 
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5 




10 Noncrystalline powder 

1 H— NMR (CDC1 3 ) 6: 1.10-2. 40(14H,m), 2 . 50-2 . 90 (5H,m) , 
3.75(lH,m), 3.98(2H,d), 3 . 9 0-4 . 20 ( 2H,m) , 4.50(lH,m), 
5.04(lH,t), 7.14-7.48(17H,m), 7.93(2H,d). 
Example 37-5 s 

15 1- [ t N -(Ethoxycarbonylacetyl)piperidin-4-yl J 

carboxamido ] -5- [ 4- ( 4-chlorophenyl ) -4-hydroxypiperidino ) 
-2 , 2-diphenylpentane hydrochloride 




25 Noncrystalline powder A >. 

'hVNMR { CDClj) 6: 1.25(3H,t), 1 . 10-2 . 30 ( 15H,ro) , 2.42- 
2.80(4H,m), 3.00(lH,t), 3.43(2H,s), .3 . 60 ( lH,n») , 
3.98(2H,d), 3.80-4.00(2H,m), 4 . 19 ( 2H,q) , . ,4 .43 ( lH,m) , 
5.04(lH,.t), 7.10-7.58.(14H,m) . 

30 Example 37-6: 

1- ( [N- ( 3-Methoxycarbonylpropionyl )piperidin- 
4-yl ] carboxamido ] -5- [ 4- ( 4-chlorophenyl ) -4- 
hydroxypiperidino] -2, 2-diphenylpentane hydrochloride 
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10 



15 



20 



25 



30 



Moncrystalline powder ~ . 

'h-NMR (CDC1 3 ) 6: 1.10-l.'80(10H,m) , 1:90-2. 50(BH,m) , 
2.59(4H,in) , 2 . 60-2 .580 ( 2H,m) / 2.96(lH,t) , 3.68(3H;s) , 
3.80-4. 00(4H,m) v 4 .40( lH;d) , 5 . 18 ( lH,m) , 7 . 00- 
7.50( 14H,m) . 
Example 37-7: 

• (N-(Nicptinoyl)piperidin-4-yl]carboxaroido}-5- 
.. [ 4-chlorophenyl ) -4-hydrbxypiperidinb]-2 , 2- 
diphenylpentane dihydrochloride ' 




; 90-2.50(8H,m) , 



Noncrystalline powder : ! " - 
;H-fNMR ( CDCI3 ) .5: 1. 10-1 . 80 ( lOH^m) , 1"; 
2.60(2H,m), 2 . 80-3 . 10( 2H,m) , 3 . 70 ( lH,m) : ; 4 .02 ( 2H , d) , 
<4.50(lH,m) : > v5.04(lH;m) ,• 7 . 00-7 . 50 ( 15H,m) , 7.73( lH,dt) , 
8.61(lH,d), 8.66(lH,dd). r.:;. ;f>;,f::: 

Example 37-8: r? - - 

I- [ [ Ni. ( 4-Dimethylaminobutylyl ) pip'eridin-4 - 
yl]carboxamido]-5-(4-(4-chrorbphehyl)-4- 
hydrbxypiperidino J -2 , 2 -diphenylperitah'e. ^hydrochloride 
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10 



15 



20 



25 




*7"/-v ,o i 



Mc 

[ 



Noncrystalline powder 

l H-NMR. (CDC1 3 , 6: 1 . 10-1 . 80 ( 10H,m) , 2.16<6H,s,, 1.90- 
2 ; 50(15H,ra), 2 . 60(2H,m) , 2 . 80-3 . 10{ lH,m) ,• 3.70- • 
y'lll^m) 4 • 01(2H ' ,n, ' 4 ' 50 <"<,d), 5.04(lH,t), 7.00- 
Example 38: 

1- [ (N-Propylpiperidin-4 -yl ) carboxamido ] -5- [ 4 - ( 4 - 

chloro P henyl ) -4-hydroxypi P erid i no,-2,2-d ip henylpentane 
dihydrochloride,. 




Noncrystalline powder 

J H-NMR (CDC1,, 6: 0.86<3H,t>,. 1 .20-1. 85 < ISH.n,) , 1.80- 
2.35(8H,m), 2.64(2H,m), 2.87(2H,m), 3.98(2H;d), 
5.05(lH f t), 7.14-7.48(14H,ni). , 

The compound 39 and 40 was synthesized in the same 
manner as Example 37-1. 
30 Example 39: 

.i-r[N^(3-Pyridylacetyl)piperidin-4- 
yl)carboxamido) r 5-[4-(4-chlorophenyl)-4- - 
hydroxypiperidino J-2, 2-diphenylpentane .dihydrochloride 
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10 



15 



20 



25 



J 30 



-35 




Noncrystalline powder 

'h-NMR (CDC1 3 ) 6: 1.10-1. 80(8H,m), 1 . 90-2V40 ( 8H,m ) , 
2.60(2H,m) , 2 . 80 ( 3H,m) V 3 . 04 ( lH,m) V 3.68(2H,s) , 3.80- 
4.00(2H,m), 4.00(2H,d), 4 . 48 ( lH,m) 7 5 ; 04 ( lH>m) , 7.00- 
7.50{15H,m), 7.65(lH,d), 8.54(2H,d). " ! 
Example 4 0 

l-[ [ (N-Ethylcarbamoyl jpipef ldih-^- 1 
yl Jcarboxamide ] 5 - [ 4- (4-chlorophenyl-j-4- ! 
hydroxypiperidino]-2 ,2^diphenylpentane hydrochloride 




0*0 



CO,Et 



Noncrystalline powder ' c 

'h-NMR : .(CDClj ) S : 1 . 27 ( 3H; t ) ','"'! 10- lv 80 ( BH,m) ■} 1 . 90- 

2 . 15 ( 4H,m) , 2 .20-2 . 40( 4H,m) , 2 . 60 ! -2 . 85 ( 4H,m) ; , 

3 /05( Wm)'7 3 . 75 ( lH,m) , : 3 . 95-4 . 20( 2H,d) , 4 . 22 ( 2H,q) , 
: f 4 /47( iH/t) > ; 5'.07(lH,t) , 7 .14-7 ; 4 8 ( 14H /m) ; ; 

"Formulatidn'-Example^l '■'•" > * 
■ -(r) 0 - Compound of Example 4-2 
'• ('2)"- ; Lactose- ■"< " ! • '•' • 

'(3) Corn =' starch "• * '" 

(4) "-Gelatin- ' ,; 

'(•5)- Magnesium stearate 
' 3 vi Using' A3 0 ml of= an 10 weight% aqueous solution of 

gelatin (3.0 gas gelatin), a mixture of 10.0 g of the 



10.0 
60.0 
35.0 
3.0 
2.0 
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compound obtained in Example 4-2, 60.0 g of lactose and 
35.0 g of corn starch was ^granulated by means of a 1 
mm -mesh. sieve, dried at 40°C, and re-sieved. The 
granules thus prepared were -mixed with 2.0 g of 
5 magnesium steairate and the mixture was compressed. The 
core tablets thus obtained were coated using an aqueous 
suspension containing sucrose, titanium dioxide, talc 
and gum arable. The coated tablet were then glazed 
with beenwax to provide 1000 finished tablets. 
10 Formulation Example 2 

(1) Compound of Example 4-2 , 10.0 g 

(2) Lactose . 4 70.0 g 

(3) Corn starch.. . ^ , 5 0.0 g 

(4) Soluble starch 7.0 g 
15 ( 5 ) Magnesium .stearate . ■ 2.0 g. 

Using 70 ml of . an aqueous solution of soluble 
.starch (7,. 0 g as, soluble starch) , .admixture, of 10.0 g 
of Compound obtained in Example 4-2 and 3.0 g of 
magnesium stearate was granulated, dried, and mixed 
20 with 70.0 g of lactose .and 50.0 g of corn starch. The 
whole mixture was then compressed to provide 1000 
tablets. 
Test Example 1 

Determination of inhibitory activity ,pf - 125 I-RANTES 
!5 : binding .using human MIP-la/RANTES receptor-expressing 
CHO. cells (CHQ (CCR) cells) : 

CHO (CCR) cells were inoculated,., on 96 .well 
microplates (CulturPlate, manufactured by Packard 
Instrument Company, Meriden, : CT. U.S.A. ) ,.ln an amount 
0 of 5 x 10V100 pi/well and then cultured for 24 hours. 

After removing the medium, 35 Ml/well of DMEM/0.5% BSA, 
5 Ml/well of a test compound diluted with DMEM/0.5% BSA 
and 10 Ml/well of l25 I-RAHTES (final concentration of 
200 pM) were added in order,; followed .by incubation at 
5 room temperature for 40 minutes.. . Then, .the cells were 
washed twice with 200 ul/well of PBS and 25 Ml/well of 
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ethanol was added and the -mixture was stirred. 

Furthermore, 200 nl/well of -a -scintillator 
(MicroScint-20,, by Packard Instrument Company ) was 
added and stirred/ and then the radioactivity of 
5 m I-RANTES bound to the cells was measured using a 

TopCount (Packard Instrument Company). Assuming that 
the amount of binding in case that no test compound is 
added is 100 } % -and the amount bound to the CHO cells to 
which vector' plasmid pAKKO-lllH has been transfected is 
10 0%, the coricentration at which 50% inhibition of 
binding of m I-RANTES arises (IC 30 value) was 

determined: • ~ 

• • • rf-' ••• -a - • • " ' '•' 

15 Compound No. Binding inhibitory Binding inhibitory 

y activity toward human "activity toward human 

I RANTES, receptor :; ;MIP-la receptor 

'.. . IC 5p (MW) 1^50 (MM) 



20 


Example 1-1 


0.04 


0.* 




Example 1^9 


0 .2 . 






Example 3-4 








Example 3-5 


^fO.04 






-Example 4-2 


0*02,. 


0.05 


25 


Example 4-3 - 


-•• >0.01 -> - : 






Example 4-5 


-0.02 






Examplea4-7 > 


v0.04r 
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•* i 0.0 5f 






Example 32 


..0.006 
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. ,. -Example 33-2 


i:« r 0.02:; . ... 


.0.6 




Example. 33r5 


-r .- 0.01 . 


:;: .3 




Example 34-1 


<0. 01 
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,c t 0 ; v03,- ; : 
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Example 37-1 


0.03 ... . 


, .0.1 


35 


, ^Example 37r5 


.0.03 


.0.1. 
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.0.09. 
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Test Examples , 

Determination of inhibition activity of compound 
by migratrion assay using CHO (CCR). cells 

.Using a ,96 well microchemotaxis chamber 
(NeuroProbe, Inc., Cabin John, MD, U.S. A),, migration 
assay was conducted,. A pretreatment was conducted by 
dipping a polycarbonate frame, .filter (NeuroProbe) 
having a pore. size of 5 wm in a bovine fibronectin 
solution (10 ug/ml) diluted with. PBS at room 
temperature for 10 minutes, followed by air-drying . A 
solution prepared by dissolving 40 nM RANTES (37 M l) in 
DMEM/0.5% BSA was added to the lower chamber. A 
solution (100 ul) prepared by diluting the test 
compound with DMEM/0.5% BSA was firstly added to the 
upper chamber and then CHO (CCR) cells (2 x 10 s 
cells/ml, 100 ul) were added. ; After incubating at 37°c 
for 4 hours, the absorbance at 595 .ran the CHO cells 
which migrated to the bottom surface of the* filter was 
fixed and stained with Diff-Quick, and was measured . 
Assuming that the absorbance in case that 40. nM RANTES 
is added to the lower chamber and no test compound is 
added to the upper chamber is 100 % and the absorbance 
in case that only DMEM/0.5% BSA is added to the lower 
chamber and no test compound is added to, the upper 
chamber is 0%, the concentration at which 50% 
inhibition of wandering. of the CHO (CCR) cells arises 
(ICjo value) was determined. 

The respective test compounds inhibited migration 
of the CHO (CCR) cells in the IC i0 value of less than 
10 MM. 

INDUSTRI AL APPLICABILITY ' ■ 
The present invention provides an excellent MIP- 
lot/ RANTES -receptor antagonist useful as prophylactic 
and therapeutic agent for allergic and inflammatory 
diseases, etc., which comprises a diphenylmethane 
derivative or pharmaceutical^ acceptable salt thereof. 
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Japanese Patent Application No . 343905/1995 filed 
December 28, 1995 and Japanese Patent Application No. 
187375/1996 filed July 17, 1996 , which are the priority 
documents of the present application, are hereby 
incorporated by reference in their entirety. 
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- ■ r. - - . r : - - CLAIMS , 

What is claimed is 

1. A;«composition for antagonizing MIP.-la/RANTES 
receptor comprising a compound of the formula: 



Ark vQI-NOZ 




R2- EH 



wherein Ar 1 and Ar 2 independently represent an 
optionally substituted aromatic group; 

Q^and Q 2 independently represent- an optionally 

substituted divalent C N6 aliphatic .hydrocarbon group 

which ;may have oxygen or sulfur within the. carbon 

chain; ; ^ 

R 1 is a hydrogen^atom, an optionally substituted 

lower alkyl group or an optionally substituted lower 

alkyl-carbonyl group; . ~ o. 

,., , . .R 2 ,is ; an optionally .substituted. hydrocarbon group 
or an acyl group, or R 1 and R 2 , taken together with the 
adjacent nitrogen atom , jmay; form an optionally 
substituted nitrogen-containing ^heterocyclic ring; and 
a group of the i f ormula : . 



.... is ; _ an .optionally substituted ^monocyclic or fused 
nitrogen-containing heterocyclic group, <qr, ; a salt 
thereof - ..... 

2. A composition as claimed in claim 1, wherein 

Ar 1 and Ar 2 independently represent .(A) a 
monocyclic or fused polycyclic aromatic hydrocarbon 
group having 6 to 14 carbon atoms, or (B) a 5- to 11- 
membered monocyclic or fused heteroaromatic group 
having at least one of 1 or 2 kinds of hetero atoms 
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selected from nitrogen, sulfur and oxygen in addition 
to carbon atoms, said heterocyclic group being 
optionally fused with the monocyclic, or ;f used 
polycyclic. aromatic hydrocarbon group having 6 to 14 
carbon atoms, each of which may have a substituent 
selected from the group consisting of - 

(1) a halogen atom, 

( 2 ) a C 10 alkylenedioxy group, 

(3) a nitro group, 

(4) a cyano group, 

(5) a. C,_ 6 alkyl-group optionally having 1 to 3 halogen ( 
atoms , - ■ • 

(*) a C 2 . 6 alkenyl group optionally having 1 to 3 
halogen atoms, - 

( 7 ) a C 2 _ 6 alkynyl group optionally having 1 to 3 
halogen atoms, 

(8) a C 3 . 6 cycloalkyl group, 

( 9 ) a C 1-s alkoxy group optionally-having 1 to 3 
halogen atoms, 

(10) a C N6 alkylthio -group optionally having 1 to 3 
halogen atoms, 4l!f ... 

(11) a hydro xyl: group, . ^ 

(12) ''Sin amino group, 

(13) a mono-Ci.6. .^lkylamino group, ,i ■ 

(14) a di-c U6 alkylamino group, C. 

(15) a 5- to 7-membered cyclic amino group, 

(16) an acylamino group which is shown by 

(i) ^NHCOOR 3 , ( ii) -NHCONHR 3 , (iii) -NHCOR 3 or (iv) - 
NHS0 2 R 3 wherein R 3 is (1) a alkyl group, (2) a C 2 _ 6 

alkenyl group, (3) a C 2 _ 6 alkynyl group, (4) a C 3 „ 6 
cycloalkyl group which may be fused with a benzene ring 
optionally having 1 to 3 C u6 alkoxy groups, (5) a C 6 . 10 
aryl gtoup or (6) a C 7 . 16 aralkyl group, each of a group 
shown by the Jabbve items (1) to (6) optionally having 1 
to 5 substituents selected from the group "consisting of 
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- (a)~a halogen- atom; " (b) a Cf.3 alkyl'enedioxy group, (c) 
a nitro group, (d) a cyano group, -(e) a C U6 alkyl group 
optionally having 1 to -3 halogen -atoms, (f ) a C 3 _ 6 
cycloalkyl group; : (g) a alkoxy group optionally 

having 1 to 3 halogen atoms, (h) a C^ 6 alkyl thio group 
^bptionaliy having 1 to 3 halogen atoms, (i) a hydroxy 1 
group, (j) an amino group, (k) a mbnd-Ct_ 6 alkylamino 
group,* (I) a.di^Ctj alkyl amino ^rou^V (m) a C U6 alkyl- 
carbonyl group r (n) a carboxyi group, (o) a C U6 alkoxy- 
rji carbbnyl group, (p) a carbamoyl group, ' (q)' a mono-C W6 
a iky 1 -carbamoyl group, (rj a : di-C^ alkyl-carbamoyl 

/??r j "group; (sTa'C^o aryl-carbanidyi } groiip, (t) a sulfo 

groupi (uj a C^e alkyisulfonyl group, (v) a C 6 . 10 aryl 
group, (wj a C 6 j[Z ' aryloxy group and (x) "a 5- to 7- 
membereci heterocycTic ' group having 1 to 3 hetero atoms 
• selected from nitrogen, 'oxygen "ind" sulfur* in addition 
"to barbbri atoms, said 'heterocyclic groups being 
optionally fused* with a -benzene ring, 
(17) a ;-C 1 . 6 alkyl-carbonyl group, 
•(18) a carboxyi group; 

1 ; ( 19) a C^s alkoxy-carbonyl group, 

(20) a" carbamoyl group, - 

(21) a mono-C^ alkyl-carbamoyl groups 
'(22) a di'-C^l^alkyl-darbambyl group, 

(23) a C 6 Jlb• , aryl -carbamoyl ;! group, 
* ( 24)' a sulf 6 'group, 

* : (25) f a C 1 . i 6 ; aikylsu-l : fbnyl v: group, 

(26) Ma C 6 . 10 "aryl ! -grbup,' and : ;?; " 

(27) a C 6 . X o aryloxy group ; : C: : " 

Q 1 and Q 2 "independently represent 

(1) a Ci.i^alkyleW' group, 

(2) a C 2 .6 alkenylene group, or 

(-3) * a r " C 2-6 alkynylene group, each of ia group shown by 
" the above item's (1) to (3) may h^vle oxygen 'or 
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optionally oxydized sulfur within the carbon chain; 
R l , is 

(1) a hydrogen atom, 

...... 

A 2 ) a d.s alkyl group which may have 1 to 5 
substituents selected from the group consisting of (a, 
a halogen atom, (b) a C 10 alkylenedioxy group, (c) a 
nitro group, (d, a cyano group, (e, a c M alkyl group 
..optionally having.! to 3 halogen atoms, .(f)" a C 3 . 6 
cycloalkyl group, (g, a C iHS alkoxy group optionally 
haying 1 to 3 halogen atoms, (h) a c... alkylthio group 
optionally haying 1 to 3 halogen atoms, (!) a hydroxyl 
group, ( j.).,,an, amino ; group, (k) a mono-C,., . alkylamino 
group, (1) a di-c^ alkylamino group, (m) a C,_ 6 alkyl- 
carbonyl group, (n) a ca.rboxyl group, (o,,a C,. 6 alkoxy- 
, carbonyl_ group, ; (p) a. carbamoyl group, . (q), a mono-C, s 
^Ikyl-earbamoyl v group, (r ) a . di-C w alkyl-carbamoyl 
group, ( 3) a c 6 ., 0 aryl -carbamoyl group , ( t ) a sulfo 
group, (u).a C us alkylsulf onyl group, : (y, ., a."c 6 . 10 aryl 
group, (w) a C 6 _ 10 aryloxy group , and (x) a 5- to 7- 
membered heterocyclic group having 1 to 3,hetero atoms 
selected from .nitrogen, ..oxygen and . sulfur, in addition 
to carbon atoms, said heterocyclic , group being 
optionally fused, .with a benzene, ring, or 
(3) a C,_ 6 i alkyl-carbonyl group which may have 1 to 5 
substituents. selected from, (a) a. halogen atom, (b) a 

alkylenedioxy group, (c) a nitro group, (d) a cyano 
group, (e) a C,. 6 alkyl group, optionally having 1 to 3 
halogen atoms, (f) a : C,_ 6 cycloalkyl group, ;!(g) a C U6 
alkoxy group optionally haying 1. to 3, halogen atoms, 
(h) a C U6 alkylthio group optionally having 1 to 3 
halogen atoms, (i)" a hydroxy! group, (j) an amino 
group, (k) a mono-q^ alkylamino group, (1) a di-C,_ 6 
alkylamino group, Jm) a C U6 alkyi-carbonyl ,grou P , Jn, a 
carboxyl group,, (o) a C,., alkoxy-carbony.l group, (p) a 
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carbamoyl -group, (q) a mono-Ci. 6 alkyl -carbamoyl group, 
" (r) "a' di-Ci^ alkyl-carbamoyl group; (s) a C 6 : 10 aryl- 
carbamoyl 1 group, (t) a sulfo group, (li) a C t j 6 
alkylsulfonyl group (v) a C^io aryl* group, (w) a C 6 . l0 
aryloxy group and (x) a 5- 'to 7-menibered heterocyclic 
group having ' 1 to ,3 hetero atoms selected from 
nitrogen, oxygen arid sulfur in addition to carbon 
atoms, said heterocyclic group being optionally fused 
with a benzene ring; 
R 2 is 

(1) a C x . s alkyl group, <. * 

(2) a C 2 _ 6 alkenyl group, 

j (3) !i a C 2 . 6 '^lkyhyi group; c " 

(4) a C^: 6 cycloalkyl group which may b'^ fused with a 
benzene ring optionally having 1 to 3 C x . 6 alkoxy 
groups, 

(5) a C 6 _ 10 aryl group, 7 f 7 

(6) ° ^a Cyl^^aralkyl group, 

each of a group 'shown by the above items (lj 'to (6) 
optionally having l"to 5 substituents Selected from the 
group cbhsi^tlrig 'oj- (a)' a halogen atom, (b) a Ci_ 3 
alkylenedioxy group, (c) a nitro group;' "(d) a cyano 
group, (e) a CiJ alkyl group optionally having 1 to 3 
halogen atoms, (f) a C 3 . 6 cycloalkyl group, (g) a C^j 
alkoxy group optionally having 1 to 3 halogen atoms, 
(h) a C^s' alkylthio ^ group 6>ti6haliy C 'having 1 to 3 
halogen atom^, ( i ) r a hydroxyl group, ( j ) an amino 
1 groiip, s; (k')'' ,T a r moh6-iCi_i ^ikylamirio group, (lj a di-C^ 
alkylamino group, (m) a C[: 6 alkyl-carbonyl group , . (n) a 
carboxyl'*' group^-'to) 'a Cil 6 'alkoxy-carbon^ (p) a 

carbamoyl group, (qj a mono-cjls * alkyl-carbamdyl group, 
(r) a di-Ci.6 alkyl-carbamoyl group, (?) a.C 6 _^ aryl- 
carbaihoyl group, (t) a sulfo^ group, (u) a C U6 
' alkyl suifonyl group," (v) a C 6 . 10 aryl group, (w) a C fi _ 10 
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aryloxy group and (x) a 5-, to 7 -inembered .heterocyclic 
.. group having 1 to 3 ,he_tero . atoms selected from 
nitrogen, oxygen and. sulfur in addition. to carbon 
atoms, said heterocyclic group being optionally fused 
with .a benzene ring, or 

(?) .an. acyl group which is shown by the formulas 
-(C=0)-R*, ; -S0 2 -R 4 , .1(C=P)NR 3 R*, -(C-0)oIr 4 ;/ -(C=S)0-r\ 
pr.-(C=S)NRV, wherein R* is , 

(i) a hydrogen atom, , 

(ii) a C,. e alkyl group, 

(iii) a C 2 . 6 alkenyl group, f 

(iv) a C 2 . 6 alkynyl group, 

( v ) a C 3 . 6 cycloalkyl group, which, may be fused with a 
: b , e r nz . ei l e ring pptionally having. ; 1 tp 3 C,_ 6 alkoxy 
groups, , , ,. .... 

(vi) a C 6 . 10 aryl group, 

(vii) a C 7 . 16 aralkyl group, . 

(viii) a 5- to 11-raembered heterocyclic ..group having at 
least ^pne hetero atom .selected from, nitrogen,. , oxygen 
and sulfur in addition to, carbon atoms, said l'" 
heterocyclic group^being optionally fused with a 
benzene ring, 

(ix) ^ a C,. 6 alkyl-carbonyl group, 

(x) a car boxy 1 group, ,. v V 
( xi ) . a .. c i-6 alkpxy-carbonyl group, 

, ( xu) a mono-C^ alky 1 -carbamoyl group , . . 
.(xiii) a di-Cj.5 .alk^l -carbamoyl group, 
( * iv) a .|-. ; tP 7 -membered cyclic ainino., group, ; pr 
jt xv ) * . : ?«r to .^fy^xy group, 

each of ^group shown by the. above items t (ii) to (xv) 
0p ""f?^HV .^^ving 1 to 5 substituents selected from the 
group consisting of "(a) a halogen atom, (b) a C JO 
alkylenedioxy group/ (c) a nitro group, (d) a cyano 
group'; ( e j a C im6 ~al kyl group optional ly substituted 
with (e-"fj a halogen atom, ( e-2 J a *C JO " alkylenedioxy 
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group,, (e-3) a nitro group, (e-4) a cyano group, (e-5) 
a-C 3 . 6 .cycloalkyl group* (e-6 )/ a C t - 6 alkoxy-. group 
optionally having luto 3 halogen atoms, (e-7) a Cj_ 6 
alkylthio group: optionally having 1 -to 3 rhalogen atoms, 
(e-8) a hydroxyl group, (e-9) .an amino group, (e-10) a 
monoTC^fi alkylamino group, (e-11) a di-Ci_ 6 ; alkylamino 
group, (e-12) a •C 1 . 6 alkyl-carbonyl group,: (e-13 ) a 
carboxyl group, (e-14) a alkoxy-carbonyl group, (e- 

15) a carbamoyl group, (e-16) a mono-C^s alkyl- 
carbamoyl groups (e-17) a di-C^* alkyl-carbamoyl group, 
:(e_18) a' C^ 10 aryl-carbamoyl group^' ( e-19 j a sulfo 
■ group, (e-20) a C^ 6 alkylsulf onyl group, (e-21) a C 6 _, n 
"aryl 'group, (e-22) :? a aryloxy group er c (e-2 3 ) a 5- 

: * to 7-membere(i' heterocyclic group having 1 to 3 hetero 
: altoms selected' from* nitrogen, oxygen and sulfur in 

addition to carbon atoms / said heterocyclic' group being 
optionally fused with' a benzetie : ring/ (f )^a J C 3 . 6 
: cycloalkyl group, (g) a' C,^ ^lkox^ group optionally 
having 'i to 3 halogen c atoms, (h) a C U6 alkylthio group 
optionally "having 1 to 3 halogeh atoms , (i) a C 7 ., 6 
' ' : ( aralkyi group, (j) a 'kydroxyl' group, (k) an amino group 
wKich may be substituted with a'C^ aikyl carbonyl 
group; (1) a mono-Cile alkylamino group, (m) a di-C u6 
alkylamino 'gVoup, (n) a C u6 alkyi-carboriyl group whose 
alkyl portion may be substituted with (n-i) a halogen 
atom; (ri-2) a cj 3 alkyiW^kibxy group, (n-3) ,: a nitro 
group, (n-4) a cyario g rou Pr ( n ~ 5 ) a C 3-6 cycloalkyl 
^ group, 5 ' ( n-6 j a' C^ 'Wlkoxy group' optionally Having 1 to 
3 halogen atoms , ( ri-7 ) a C^g alkylthio" grbu'p'optionally 
having : 1 to 3 halogen atoms, 5 (h-8) 'a hydroxy!" group, 
: ( n- 9 j an "amino groups (h-10) a moho-Cj.s alkylamino 
group, (n-llj a di-c£' 6 } aikyiamino group, (n-12) a C,. fi 
aikyl-carbbnyl group, (n-13) a' carboxyl group, (n-14) a 
aiicoxy-carbonyl gf oup, ' ( n-15) a carbamoyl group, 



(C) 2000 Copyright Derwent Information Ltd. 



WO 97/24325 PCT/JP1HS/03820 

220 



(n-16),a mono-Gi. 6 alky 1 -carbamoyl group,., (n-17) a di-C,. 
6 alkyl -carbamoyl group; (n- 18) a C,. 10 aryl-carbamoyl 
group, - (n-19) a sulfo group, (n-20) a-C,. s alkylsul f onyl 
group, (n-21) a C s . 10 aryl- group, (n-22) a c 6 . 10 aryloxy 
group or (n-23) a 5- to 7-membered heterocyclic group 
having 1 to 3 hetero atoms selected from nitrogen, 
' oxygen and sulfur in addition to carbon atoms, said 
heterocyclic group being optionally fused with a 
benzene ring, (b) a carboxyl group , (p) a C,_ 6 alkoxy- 
carbonyl group, (q) a formyl group which may be 

substituted with 5^ to 7-membered heterocyclic group ( 
having 1 to 3 hetero atoms selected from. nitrogen , 
oxygen and, suif^re,. in addition to carbon atoms, said 
heterocyclic group being optionally" fused with a 
benzene ring/ (r) a, carbamoyl group,, (s) a mono-C,. 6 
, iW^^y 1 ,'. 9*9"P .wfcose .aJJeyl portion may be 
.substituted, with .(8-1) a . halogen ; atom, ~.(s.-2) a C 10 
alkylenedioxy group, s (s-3) ,a nitro group, (s T 4) a cyano 
group, (s T 5) a C 3 . 6 cycloalkyl .group, (s-6) a C us alkoxy 
group optionally haying 1 to, 3 halogen atoms., (s-7) a 
Ci_ 6 alkylthio group optionally having 1 to 3 halogen 
at 9 ms, (s-8),,a hydroxyl. group, (s-9) an amino group, 
( s ~^°, ) a m ? no-C i-6 alkylamino group, (s-11) a di-c,_ 6 
.. ..*^y^i^O ]r group,_ (s-12) a .C,. s alkyl-carbonyl group, / 
(s-13) a carboxyl group, (s-14) a C U6 alkoxy-carbonyl 
group, (s-15) a carbamoyl group, (s-16) a,mono-C,. 6 
alkyl-carbampyl group, ,(8-17) a di-C,. 6 alkyl-parbamoy ] 
group,, (s-18) a C 6 . 10 aryl-carbamoyl group, (s-19) a 
sulfo group,, (s-20) a C us alkylsulf onyl group", (s-21) a 
Cs-io aryl group, (s-22) a C 6 . ip aryloxy group or (s-23) a 
. 5-. to 7-memb^red heterocyclic group, haying 1. to 3 
hetero atoms selected from nitrogen, oxygen ,and sulfur 
in addition to carbon atoms, said heterocyclic group 
being optionally f used with a benzene 'ring,' ( t ) a di- 
C^s alkyl-carbamoyl group whose alkyl portion may be 
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substituted with (t-1) a halogen atom, (t-2) a C 10 
alkylenedibxy group, (t-3)" 1 a nitro group, (t-4) a cyano 

".group, (t-5) a C 3 _ 6 cycloalkyl group> (t-6)^a Cj. 6 alkoxy 
group optionally having 1 to 3 halogen atoms, (t-7) a 
C^alkylthio group optionally having 1 to 3 halogen 
atoms, (t-8) k hydroxy 1 group, (t-9) an amino group, 
(t-10) a ittbn6-C 1-6 alkylamino group, (t-llj a di-C^s 
alkylaiiino group) (t-12) a C M alkyl-carbohyl group, 
(t-13) a carboxyl' group, (t-14) a C U6 alkoxy-carbonyl 
groiip, (t-15) a carbamoyl group, (t-16) a mbno-C UA 
alkyl-"carbambyi groupf, (t-17) a di-C U6 alkyl-carbarnoyl 
group, (t-18) a C 6 l l0 aryl-carbamoyi group, (t-19) a 
siil fo group, (t-20) a C^g alkylsulf oriyi group, (t-21) a 
C 6 -io aryl group, (t-22) J a C 6 ^ Q aryloxy group or (t-23) a 
5- to 7-membered heterocyclic group having 1 to 3 
hetero atoms selected from nitrogen, oxygen and sulfur 
in addition to carbon atoms, said heterocyclic group 
5 : be ing Optionally fused with a benzene ring , ( u ) an 
"optiohally halogenated C 6 : l0 aryi-carbambyi group, (v) 
" an optionally Kalbgenateci Cfi-Yo aryl -carbonyi group , ( w ) 
a svilfb group whibh may be' substituted' with' an amino 
group, (xj a Ci_ 6 Alkylsulf onyl group, 1 lf (y) a C 6 -i 0 aryl 
group, (z) a C 6 . 10 aryloxy group; (Va) a C 2 _ 6 
alkenylamino group, (bbyV 1 5- to ; 7-membered 
heterocyclic group; having 1 to 3 hetero atoms selected 
from nitrogen, oxygen and sulfur in addition to carbon 
atoms, said heterocyclic group being optionally fused 

' with l a benzene ring, (cc) ' : a ; *5^ to *7-membere~d cyclic 
amino group Which may r have' kn 6xo groiip or" which may be 
substituted: with 'a ; Hydroxyl , ' ;, gr6up^ '"Xdd) & a C^ 6 alkoxy- 

' carbamoyl group , ? (ee) a carbamoylbxy'' girdup /' f f ) a 
sulfamoyl group, (gg) a mbrio-C,_ 6 alkyl-sulf amoyl group, 
and (hh) a di-C u6 alkyl-sulf amoyl group; 
r 3 is " : - . 

1 ) a hydrogen atom or 
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2) a C[. t alkyl group; 

or R 1 and R 2 , taken together with the adjacent nitrogen 

atom, form a 4- to 8-membered heterocyclic^ group 

optionally having at least one nitrogen and 1 to 3 

hetero atoms selected from nitrogen, oxygen and sulfur 

in addition to carbon atoms,, said heterocyclic group 

being optionally fused with a benzene ring, . which may 

have 1 to 5 substituents selected from the group 

consisting of (a) a halogen atom, (b) a C IO 

alkylenedioxy group, (c) a nitro group, (d) a cyano 

group, (e) a C,^ alkyl group optionally having 1 to 3 ( 

halogen atoms, (f) a C 3 _ 6 cycloaikyl group, (g) a C,. 6 

alk ° x y ?. rou P optionally having 1 to 3 halogen atoms, 

( h ) . a ,. c i-e . a ,lfcylthio group optionally having 1 to 3 

halogen atom's, (i) a" hydroxy 1 group, (jj an amino 

group, (k) a mono-Ci.s aikyiamino group, (1) a di-C U fi 

alkylamino group, (m), a c|* 6 alkyl-carbonyl group, (n) a 

carboxyl group, ( o) . a C, r , . alkoxy-carbonyl. ; grpup , (p) a 

carbamoyl group, (q) a monp-C M alkyl-carbamoyl group, 

(r) a di-Ci.fi alkyl-carbamoyl group, (s) a C«. 10 aryl- 

carbamoyl group, (t) a sulfo, group, (u.) a d.s 

alkylsulfonyl . group, : (v) a C 6 . 10 aryl group, and (w) a 

C 6 . 10 aryloxy group; 



a group, of the formula: 



i ^,.( 1 ) li a .4- to 9-membered monocyclic ring or (2) 6- to 
14-membered bicyclic , ring, ..each ; of which may have 1 or 
2 unsaturated bonds ,and optionally haying 1 or 2 
substituents selected from /the grpup. consisting of 

(i) a alkyl group, 

(ii) a .Cj.fi alkoxy group, 

(iii) a C^s alkylthio group, each of a group. .shown by 
the above items (i) to ( iii) may have 1 to 5 
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subsjtituents selected from (a) a t halogen atom, (b) a 
Cj 0 alkylenedioxy group,- (c)..a nitro. group, (d) a cyano 
: group,,. (e) a C x _ 6 alkyl group optionally having 1 to 3 
halogen atoms, (f) a _C 3 _ 6 cycloalkyl group, (g) a C,. 6 
alkoxy group optionally having ,1 : to 3 halogen atoms, 
(h) a Ci. 6 alkylthio group optionally having 1 to 3 
halogen atoms, (i) a hydroxy 1 group, (j) an amino 
group, (k) a mono-C^g alkylamino group, (1) a di-C u6 
alkylamino group, (m) a C^ s alkyl ^carbonyl group, (n) a 
carboxyl group, (o) a C^ 6 alkyl -carbamoyl group, (p) a 
carbamoyl group, (q) a mono-C M alkyl -carbamoyl group, 
■(r) ; a di-C u6 alkyl-carbamoyl group, (s) a C 6 . 10 aryl- 
j carbamoyl group, (t) a sulfo group, (u) a C,. 6 
alkylsulfonyl group, (v) a C 6 . 10 aryl group, (w) a C 6 _ 10 
aryloxy group and (x) a 5- to 7-membered heterocyclic 
group having 1 to 3 hetero atoms selected ^from 
nitrogen; oxygen and sulfur in- addition to carbon 
atoms, said heterocyclic group being' optionally fused 
with a, benzene ring/; : * • v * c 

(iv) a -hydroxy 1' group/- ■ 

(v) an amino group; : ■* 

(vi) a mono^Cj.s alkylamino group, 

(vii) >a di-Cu alkylamino group, ' ; * 

(viii) a -C^q alkyl -carbonyl group, 

( ix ) a c ar boxy 1 : gr o up , 

(x) ai C r : 6 alkoxy-carboriyl group, ■- 

(xi) a carbamoyl group; 

(xii) ^a mono-Ci.6 ; alkyl- carbamoyl group, :i?< 
: * : (xiii) a 'di-Cj.6 ^Ikyl'-carbambyl group, i: 

(xiv) a C 6 : l 10 aryl -carbamoyl* group, 

(xv) a sulfo group, 

(xvi) a ; Cjls alkylsulfonyl group, 
(xv) a C 6 . 10 aryl group, and 
(xvx) a C 6 . l0 aryloxy group. 
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3. A composition as claimed in Claim 1 wherein R l is 
a hydrogen atom or a • f C M ' alkyi group. 

4. A composition as claimed in Claim 1 wherein R 1 is 
a hydrogen atom or methyl . 

5. A composition as claimed in Claim 1 wherein R l is 
a hydrogen atom. 

6. A - composition as claimed in' Claim 1 wherein R 2 is 
an acyl group/' 

7. < A composition as claimed in Claim 6 wherein the 
acyl group is of the formula -(C=0)-R% -S0 2 -R a , -SO-r\ 
-(C=0)NR 5 r\ -(C=0)0-R\ -(C=S)0-R% or -(C=S)NR 5 r\ ( 
wherein R A is. a hydrogen atom, an optionally 

substituted -hydrocarbon groups an optionally 
substituted heterocyclic., group, an optionally 
= .substituted lower alkyl-carbonyl group, a carboxyl 
group, an optionally substituted lower alkoxy-carbonyl 
group, an optionally substituted mono-lower 
alkylaminocarbonyl group,- an; optionally substituted di- 
lower alkylaminocarbonyl group, : an optionally 
substituted 5- or 7 -membered . cyclic amino group or an 
optionally substituted aryioxy group; and. R 5 is a 
hydrogen atom or a lower alkyi group. 

8. A composition ; as .claimed in Claim 6,. wherein the 

acyl group is of the. formula -(C=0),-R 4 or T (C=0)NHR\ , 

wherein R A is a hydrogen atom, an optionally 

substituted hydrocarbon group, an optionally 

substituted heterocyclic group, ,an optionally 

substituted lower alkyl-carbonyl group, a carboxyl 

group, an .optionally substituted .lower alkoxy-carbony 1 

group, an optionally substituted mono-lower 

alkylaminocarbonyl group, an ^optionally substituted di- 

lower alkylaminocarbonyl group, an optionally 

substituted 5- or 7 -membered cyclic amino group or an 

optionally substituted aryioxy group; and R 5 is a 

hydrogen atom or a lower alkyi group; 
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9 : -A- composition as claimed In Claim fl'/* wherein R* is 
° a group of the formula: 




- \ ■ .or 

(2) 

wherein R* and R 7 independently represent (a) a 
hydrogen atom,, (b) a C x . 6 . .alkyl group optionally 
substituted with ;s> 

(b-l) a halogen atom, ,(b-2) a C U3 alkylenedioxy group, 
(b-3) a nitro group, (fa^4J a cyano group, _(b-5 ) a C 3 . 6 
cyclo^lJsyl giroup, (b-6). a C A _ 6 alkoxy group optionally 
. .having 1 to 3 halogen atoms, (b-7,) r a L c : i-6 ^lkylthio 
group optionally having : 1 to 3 halogen atoms , (b-8) a 
... . Jiydrpxyl group,,, (b- 9 ) an amino group, ( b-10) a mono-C,^ 
alkylamino group, 4 (b-11) a .di-G U6 alkylamino group, (b- 

,..,.! /«12) a j ,Ci_6 ;alkyl r carbonyl group, (b-13) a .carboxyl 

group, (b-14) a alkoxy-carbonyl group, . (b-15) a 

. - carbamoyl group, ( b-16 ) > a mono-C^g alkyl-carbamoyl 

group, (b-17) a di-C x . 6 alkyr-carbamoyl group , (b-18) a 
"C 6 rii-aryl -carbamoyl group, (b-19) a sulfo §roup, (b-20) 

' a C x : 6 - alkylsulfonyl group, (b-21) a C 6 . 10 aryl group, 
(b-2 2) a : C 6 . 1C) aryloxy group or (b-23) a 5- to 7- 
membereci heterocyclic group having i to 3 hetero atoms 
selected from' nitrogen, oxygen" "and sulfur in addition 
to carbon atoms, ' said heterocyclic • group J *being 
optionally fused 1 with a benzene 'ring, '(c)' a C 3 . 6 
cycloalkyl" group, (d) { a C^s alkoxy group optionally 
,r having 1 to 3 halogen 'atoms; (e) a^C^ alkylthio group 
optionally having i to 3' halogen atoms / ( f ) a C 7 . l6 
ar alkyl group, (g) a hydroxy! group, (h) an amino 
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group, (i) a mono-C^g alkyl amino group, (j) a di-C^g 
alkylamino group, (k) a C,. 6 alkyl -carbonyl group whose 
alkyl portion may be substituted with (k-1) a halogen 
atom, (k-2) a alkylenedioxy group, (k-3) a nitro 

group, (k-4) a cyano group, (k-5) a C 3 . 6 cycloalkyl 
group, (k-6) a C U6 alkoxy group optionally having 1 to 
3 halogen atoms, (k-7) a C t _ 6 alkylthio group optionally 
having 1 to 3 halogen atoms, (k-8) a hydroxyl group, 
(k-9) an amino group, (k-10) a mono-C,. 6 alkylamino 
group, (k-11) a di-C x . 6 alkylamino group, (k-12) a Cj.g 
alkyl-ca'rbbnyl group, (k-13) a carbbxyl group, (k-14) a 
C u6 alkoxy-carbohyl group, (k-15) a carbamoyl group, 
(k-16) a mono-Cj. 6 alkyl -carbamoyl group, (k-17) a di-C,. 
V' alkyl -carbamoyl group, " (k-18 ) a C 6 : 10 aryl -carbamoyl 
group, 5 (k-1?) a siilfo group, (k-20) a C,_ 6 alkylsul f onyl 
group, of (k-2 1) a 5- to 7-membered heterocyclic group 
having !7 1 to 3 hetero atoms selected from nitrogen, 
oxygen >and sulfur in addition to carbon atoms , said 
heterocyclic group being optionally fused with a 
benzene ring, (1) a carboxyl group, (m). a C,_ 6 alkoxy- 
carbonyl group, (n) a formyl group which may be 
substituted with a 5- to 7-membered heterocyclic group 
having 1 to 3 hetero atoms selected from nitrogen, 
oxygen and sulfur, in addition to carbon atoms, said 
heterocyclic group being optionally fused with a 
benzene ring, (o) a carbamoyl group, (p) a mono-c,. 6 
alkyl-carbamoyl group whose .alkyl portion may be 
substituted with (p-1) a halogen atom, (p-2) a C,. 3 
alkylenedioxy group, (p-3) a. nitro group, (t-4) a cyano 
group, (p-5) a. C 3 . s cycloalkyl group, .(p-6) a C,. 6 alkoxy 
group optionally, having 1 to 3. halogen atoms, (p-7) a 
C.i-6 alkylthio group optionally having 1 to 3 halogen 
atoms, (p-8) a hydroxyl group , (p-9) an amino group, 
(PrlO) a mono-c^g alkylamino group, (p-11) a di-Ci. 6 
alkylamino group, (p-12) a C,. ( alkyl-carbonyl group, 
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" (p-13) a carboxyl .group., -(p-14) a alkoxy-carbonyl 
-group, (p-15)*a carbamoyl- group, - (p-16 y^'a? mono-C,. 6 
' alkyl -carbamoyl group, (p-17) ; a di-C^i v alkyl-carbamoyl 
group, (p-18) a C 6 _ 10 aryl -carbamoyl group, (p-19) a 
sulfo group; (p-25) a C U6 alkylsulf ohyi group, (p-21) a 
Cfi.xo aryl group, (p-22)' a C 6 . 10 ' aryloxy group or (p-23) a 
5- to 7-membered heterocyclic group having 1 to 3 
hetero atoms selected from nitrogen, oxygen and sulfur 
in addition to carbon "atoms, said heterocyclic group 
being optionally fused with a benzene ring, (q) a di- 
C^fi alkyl-carbamoyl group whose alkyl portion may be 
substituted with (q-1) a halogen atom, (q-2) a C U3 
alkylenedioxy group, (q-3) ,a nitro group, (q-4) a cyano 
group, (q-5) Cj.* cycloalkyl groiip, .(q-6) a alkoxy 
group optionally having 1 to 3 halogen atoms , (g-7) a 
C U6 klkylthio group optionailly having 1 to 3 halogen 
atoms, (q-8) a hydroxy 1 group, (q-9) an amino group, 
(q-10) a mono-C x _ 6 alkylamino group, (q-11) a di-C,_ 6 
aikVlaraino group, (q-12) a C u6 alkyl -carbdnyl group, 
(q-I3) acarboyyl grduPi '(q-14| a^C U6 alkoxy-carbonyl 
group, (q-15). a carbamoyl group, (q-16)a mono-C l . 6 
aikyl-carbampyl group , rf Xq-17) a di-C u6 alkyl -carbamoyl 
group, 7 (g-lB). a. C 6 . 10 aryl -carbamoyl group, (q-19) a 
sulfo group, (q-20).a Ci_ 6 alkylsulf onyl group, (q-21) a 

, ^.io'.aryl ^oup ,. Jg T 22 ) ; a^.,0 aryloxy grpiop or (q-23) a 
5- to 7-membe.red heterocyclic, group ..hay ing 1 to 3 
hetero atoms selected. from. .nitrogen, oxygen and sulfur 
, in ± addition r ,to carbon ; atoms., sai$ heterocyclic group 

: ^ being, optionally.. fused, .with. .a, .benzene ring, (r) an 
optionally , haiogena ted C 6 . 10 ,aryl-car.bamoyl . group, (s) 
an r .optionally . halpgenated^.Cs.ip aryl-carbonyl group, (t) 
a sulfo group, .(u) a % ,C N6 , ^lkylsylf onyl group, (v) aC,,_ 

- 10 aryl grpup, (w) c a C 6 - l0 ^aryloxy group, : (x) a C 2 . 6 
alkenylamino group, or. (y )? ai-5--, to 7-membered 



(C) 2000 Copyright Derwent Information Ltd. 



WO 97/24325 



228 



PCT/JP96/03820 



heterocyclic, group, having 1 to. 3 hetero .atoms selected 
from nitrogen, : oxygen and sulfur- in addition to carbon 
atoms , ..said heterocyclic . group .being optionally fused 
with a benzene ring, 

, 10. A composition as claimed in Claim 8,. wherein R* is 

..a group of the formula: ... 




(b-1) a hydroxy 1 group, (b-2) a di-C U6 alky 1 amino 
group, (b-3) a alkoxy-carbonyl group, or (b-4) a 5- 

to 7-membered heterocyclic group having 1 to 3 hetero 
atoms selected from nitrogen, oxygen and sulfur in 
addition to Icarbon atoms, said heterocyclic group being 

'optionally fused with a' 'benzene' ring, K (c) a C 7 . i6 
araikyi group', 1 (dj a aikyl-carbbnyi J group whose 

' alkyl portion* may be 'substituted 1 with r '(d-l ) a halogen 
atom, (ci-2 j 'a mort'o-C^ allcylamiho gfo'iip; (c*-3) a C } _ 6 
aikoxy-carbohyi " grbupV' : ' ot (d-4 j ; a * to 7-membered 
heterocyclic" group' hjaving l td 3 : he f 'terb K a¥oms selected 
"from nitrogen"; oxygen arid* 'sulfur \LiV 'ddditron to carbon 
•atoms / s a iH } ^heterocyclic groujp' ' beihg dpt'ilbhally fused 

* with"" a" benzene "ring, (e) ! a 'Ci. 6 ^alkbky-carbonyl group, 

■(f)" 'a formyi groap 't/hrch' J m with a 5- 

to 7 -membered heterocyclic 'group 1 having '1 J to 3 hetero 
atoms -selected -from nitrogen, oxygen 'and' sulfur in 
£ -addition " to' carbon: atoms/- said heterocyclic group being 
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optionally fused with benzene ring, -(g) a mono-C x . 6 
alkyl-carbamoyl group whose alkyl portion may be 
substituted with (g-1) a halogen atom, or (g-2) a C u6 
alkyl-carbonyl group, (h) an optionally halogenated C fi . 
10 aryl-carbamoyl group, (i) an optionally halogenated 
C 6 -io aryl-carbonyl group, or ( j ) a C 6 . 10 aryloxy group. 

11. A composition as claimed in Claim 1 wherein Q 1 and 
Q 2 are independently a C^ 6 alkylene group which may 
have an oxo group - 

12. A composition as claimed in Claim 1 wherein Q 1 is 
a C^« alkylene group and -Q 2 is, a methylene group, 

13. A composition as claimed in Claim 1 wherein the 
ring of the formula: 

K.-.Z 

is a 4- to 9-membered monocyclic ring or 6- to 14- 
membered bicyclic ring, which may have 1 or 2 
unsaturated bonds and may have 1 or 2 substituents in 
any position other than N and Z. 

14. A composition as claimed, in Claim 1 wherein the 
ring of the > formula: 

■ " . Hr-.Z 

is 



-0-, -<j 




\ 

15. A composition as claimed in Claim 1 wherein the 
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ring of the formula: 



is 



"O ~o- -o- °* v,knz 



16. A composition as claimed in Claim 1 wherein the 
ring of the formula: : 



xs 



17. A composition as claimed in Claim 13 wherein Z is 

(1) an optionally substituted 1, 2-phenylene, 

(2) a group of the formula: 

>-(CH*) n -Ar 3 

wherein Ar 3 is an optionally substituted aromatic 
group, and n is an integer of 0 to 3, 

(3) a group of the formula: 

, y \ciU) n -Ar 3 
wherein Ar 3 and n have the same meanings as 
defined above; and Y is (i) a hydrogen atom, (ii) an 
optionally halogenated lower alky! group, (iii) an 
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optionally halogenated lower alkoxy group, (iv) an 
optionally halogenated lower alkylthio group, (v) a 
hydroxyi group, (vi) a cyano group, (vii) :an alkyl- 
carbonyl group, (viii) a lower alkyl-carbonyloxy group, 
(ix) a formylamino group, (x) an amino group, (xi) a 
mono-lower alklylamino group, (xii) a di-lower 
alkylamino group, (xiii) a carboxyl group, (xiv) a 
lower alkoxy-carbonyl group or (xv) a lower alkyl- 
c arbonyl amino , group, or 

it t (4) .a group of the formula:. 




wherein Ar 3 and n have the same meanings as 
^ j defined above, or . ~ , 

(5) a group of the formula: 




wherein Ar 3 . ; and n have the same meanings as 
defined above. 

18. A composition as claimed in Claim 1 .wherein the 
ring of. the formula:. 




azocine/ each of which may be fused with a benzene ring 
and may have a substituent. 

19. A composition as claimed in Claim 13 wherein Z is 
a group of the formula: 
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wherein Ar 3 is an optionally substituted aromatic 
group, n is an integer, of ,0 to ,3 , and Y is a hydrogen 
atom or a . hydroxy 1 group. , ^ 

20.:. A composition as claimed in Claim 19 wherein Ar 3 
is a C 6 .,4 aryl group or , a 5- to 7-membered heterocyclic 
group having 1 to 3 hetero atoms of 1 or 2 kinds 
selected from nitrogen, oxygen and sulfur in addition 
to a carbon atom, each of which may have 1 to 3 
substituents selected from a halogen, atom, an 
optionally halogenated C,. s alkyl group, and an 
optionally halogenated C,. 6 alkoxy group. 

21. A composition as claimed in Claim 19 wherein Ar 3 

is a phenyl group optionally substituted with a halogen 
atom. ' • f= .• - 

22. A composition as claimed iri Claim 19 wherein n is 

0. • • - •.. 

23. A composition as claimed in Claim 19 wherein Y is 
a hydroxy! group. 

24. A composition as claimed in claim 1 wherein Ar 1 
and Ar 2 independently represent a C 6 . u aryl group or a 
5- to 7-membered heterocyclic group having 1 to 3 
hetero atoms of l or 2 kinds selected from nitrogen, 
oxygen and sulfur in addition to a carbon atom, each of 
which may have 1 to 3 substituents selected from a 
halogen atom, an optionally halogenated C U6 alkyl 
group, and an optionally halogenated C,. s alkoxy group. 

25. A composition as claimed in Claim 1 wherein Ar 1 
and Ar 2 independently represent phenyl, 4-chlorophenyJ , 
4-fluorophenyl, 2-jpjxidyl," ^ 3-pyridyl, or 4-pyridyl. 

26. A composition as claimed in claim 1, wherein Ar 1 
and Ar 2 independently represent phenyl, 4-chlorophenyl , 
4-fluorophenyl, 2-pyridyl, 3-pyridyl ," or 4-pyridyl ; 

Q is a C N4 alkylene group; Q 2 is a methylene group; 
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the group of the formula 



— N.-.Z 



IS 



-O'. -O- or 

wherein Z is a group of -the formula: . 

' y x (CH 2 ) n -Ar 3 '.. 

wherein Ar 3 5 is a phenyl, group optionally substituted 
with a halogen atom, n is an integer of 0 to 3 , and Y 
is a hydrogen .atom or a . hydroxy 1 group; ^ 
R 1 is a hydrogen .atom or methyl; 

Rf is (l;),an.C H alkyl group which.inay .be substituted 
with .a alkoxyrqarbonyl group, a carboxyl group, a 

C A _ 6 al kyl -car bony 1 group or a formyi group or (2) an 
acyl : group represented by the formula: , 

-'(C=0)r-R?; v-S0 2 -r\ -(C=0)NrV or -(C=0)OR* 
wherein R 4 is •<••-•-• 

( i ) ' a 1 hydrogen ' at om , ? 

(ii) ; a C 1-6 alkylvgroup which may have 1 to 5 
substituents selected £rom«(a) a hydroxy 1 group, (b) an 

*■ amino group which may be substituted with, a C N6 alkyl- 
carbonyl group, : (c) • ambno-C^* alky lamino group, (d) a 
di-Cj.6 alkylamino group, (e) a carboxyl group, (f) a C,_ 
j v alkbxy-carbonyl group, (g) a morio-C^ alkyl -carbamoyl 
group, (h) a sulfo group which may- be substituted with 
amino group, (i) a 5- to 7-membered cyclic amino group 
which may have an oxo group or which may be substituted 
with a hydroxyl group, ( j ) a Cy_ 6 alkoxy-carbamoyl 
group, "and (k) a carbamoyloxy group, 
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(iii) a C 2 _6 alkenyl group, 

(iv) a C 6 . 10 aryl group, 

(v) a 5- to 11-membered heterocyclic group having at 
least one hetero atom selected from nitrogen, oxygen 
and sulfur in addition to a carbon atom, said 
heterocyclic group being optionally fused with a 
benzene ring, . . 

(vi) a Ci.6 alkyl group which may be substituted with a 
Ci_ 6 alkyl -carbonyl group, 

(vii) a carboxyl group which may be substituted with a 
alkyl group, ( 

(viii) a 5- to 7-membered cyclic amino group which may 
be substituted with 

" (a) a Cj.i alkyl group optionally substituted with (a-1) 
a hydroxyr group, 1 ( a-2 ) - a-di-C^ alkylamino group, (a- 
3 ) a Ci. 6 alkoxy-carbonyl group or ?: (a-4) a 5- to 7- 
membered heterocyclic group having 1 to 3 hetero atoms 
selected from nitrogen, oxygen and sulfur in addition 
to a carbon -atom, .said heterocyclic grbup being 
optionally, fused with a benzene ring,; 
(b) a C 7 . 161 aralkyl group,;, .(c) a C U6 ; alkyl-carbonyl 

* group whose alkyl portion may be substituted with (c-1) 
a halogen atom, (c-2) a roono-C^ alkylamino group, (c- 
3) a C N6 alkoxy-carbonyl « group or, (c-4 ) / a 5- to 7- ^ 
membered heterocyclic group having 1 to 3. hetero atoms 
selected from nitrogen, oxygen and sulfur, in addition 
to a ■ carbon atom, said heterocyclic, group being 
optionally .fused with . a benzene ring, 
(d) a. C x _ 6 alkoxy-carbonyl group, (e) a formyl group 
. , which may -be substituted with a 5- to ; 7-membered 

heterocyclic group haying. 1 to 3 hetero atoms selected 
from nitrogen, oxygen and sulfur in addition to a 

, carbpn atom, said heterocyclic., group being optionally 
fused with a benzene ring, 

(f) a mono-C u6 alkyl-carbamoyl group whose alkyl 
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\r portion .may_ be substituted .with a halogen atom or a C,_ ft 
alkyl-carbonyl ^roup, (g) an.^ optionally halogenated C fi . 
id aryl -carbamoyl group; * (h) : < an optionally halogenated 
Ce-io aryl carbonyl group or (i) ' a alkoxy-carbamoyl 
group, or 

- : '(ix) 1 a C 6 j~,; 0 aryloxy group; and " 

R 5 is a hydrogen atom or a C a . 6 alk'yT group. 
27. A compound of the formula: ' : 



■ < ; . r 




^--wherein Ar\ Ai: 2 arid -Ar 3 - independently * represent an 
optionally substituted aromatic group;- 5 

' ' Q l and Q 2 independently ' represent a divalent C U6 
aliphatic hydrocarbon group/ which may haive oxygen or 
sulfur within the carbon chain; and 

R 2 is an optionally .'substituted hydrocarbon group 
or an acyl group or a salt thereof (except N-[5-[4-(4- 
chlorophenyl~4-hydroxypiperidino-2 , 2-diphenylpentyl ] - 1 - 
methanesulf onamide hydrochloride, N-[ 5- [4- 
chlorophenyl ) -4-hydroxypiperidino-2 , 2-diphenylpentyl ] - 
1- (p-toluene) sulfonamide hydrochloride and N-[5-(4-(4- 
chlorophenyl ) -4-hydroxypiperidino-2 , 2-diphenylpentyl ] - 
' 1 - (2 - tfirbphene ) Vul f bh am i'de hydrochloride ) . 
; : C 28 . The compound; of Claim' 27 ; 'whereTn x R 2{ is a group of 
the formula -(C=0)-r\ -(C=6)riRVr'-(C^oio-R% 
f -<C=S5 j6-R* of -(C=S)NR 5 R* '^herein R 4 is a hydrogen atom, 
an bptionally substituted ^hydrocarbon grbiiip, an 
optionally substituted" ifietef ocyclic groups ; an 
optionally substituted' Tower 1 alkyl-carbonyl group, a 
carboxyl group, an optionally substituted Tower 
aikbxylcarbonyl group , an ' optibhaily substituted 
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mono-lower alkylaminocarbonyl group, an optionally 
substituted..di-lower alkylaminocarbonyl - group or an 
optionally substituted 5- or 7 -membered cyclic amino 
group; and R 5 is a hydrogen atom or a lower alkyl 
group. 

29. A compound as claimed in Claim 27, wherein R 2 is 

the formula - ( C=0) -R^or - (C=Q) NH-R% wherein R* is a 

hydrogen atom, an optionally substituted hydrocarbon 

group, an optionally substituted heterocyclic group, an 

optionally substituted lower alkyl-carbonyl group, a 

carboxyl group., an optionally substituted lower 

alkoxylcarbonyl group, an optionally substituted 

mono-lower alkylaminocarbonyl group, an optionally 

substituted di-lower alkylaminocarbonyl group or an 

optionally substituted 5- or 7 -.membered cyclic amino 
group 

30 - - A compound as claimed in -Claim 28, wherein R* is 
of ..the formula: 



(1) 




N-R 6 



: i*. . \t 



or 



(2) . . 

— N N-R 7 



wherein R and R independently represent (a) a 
hydrogen atom, (b) a -C^ alkyl group optionally 
substituted with 

(k-1) a halogen atom, (b-2) a C lo alky^enedioxy group, 
(b-3) a nitro group, (b-4) ,a cyano group, j (b-5) a C 3 . 6 
. c yclpalkyl : group, ,(b-6) a C U6 alkoxy .group optionally 
haying 1 to 3 halogen atoms, , (b-7) a C lr6 alkylthio 
group optionally having:, 1. to 3 halogen, atoms , (b-8) a 
hydroxy! , grpup, (b-9) an .-.amino, group, (b r 10) a mono-C,. 
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alkylamino group, (b-11) a di-C t _ 6 alkylamino group, (b- 
- - 12) 'a alkyl-carbonyl group, (b-13 ) a- carboxyl 

group; (b-14) a . C u6 alkoxy-carbonyl group, (b-15) a 
carbamoyl group, (b-16) a mohb-C^s alkyl-carbamoyl 
group, (b-17) a cfi-C^ alkyl-carbamoyl group, (b-18) a 

Cs. 10 aryl-cairbamoyl group, (b-19) a sulfo group, (b-20) 

. v 'jo .' . J ■*"-:■■ ■• - * . • • • • . ■ . r. "%:•■■* 

a Ci_ 6 alkylsulfonyl group, (b-21) a C 6 _ 10 aryl group, 

(b-22) a C 6 . 10 aryioxy group or (b-23) a 5- to 7- 

membered heterocyclic group having 1 to 3 hetero atoms 

selected from nitrogen, oxygen and sulfur in addition 

to carbon atoms, said heterocyclic group being 

optionally fused with a benzene ring, (c) a C 3 . 6 

eye lbalkyl. group, (d) a C U6 afkoxy group optionally 

having 1 to 3 halogen atoms,; (e) a C u6 alkylthio group 

optionally having 1 to 3 halogen atoms, (f) a C 7- i 6 

aralkyl group, (g) a hydroxyl group, (h) an amino 

group, (i) a raono-C^ alkylamino group, (j) a di-C N6 

alkylamino group, (kj a r C U6 aikyl-carbonyl group whose 

alkyl portion may be substituted with (k-1) a halogen 

atom, (k-2) a C 10 alkylenedioxy " group, (k-3) a nitro 

group, (k-4) a cyaho group, (k-5) a C 3 L 6 cycloalkyl 

group, (k-6) a C U6 alkoxy group optionally having 1 to 

3 J halogen atoms , (k-7) 'a t x ^ 6 alkylthio group optionally 

having i : tb" 3 halogen atoms, (k-8) a hydroxyl group, 

(ic-9) an amino group, (k-10) a mohb-Ci_ 6 alkylamino 

group, (k-11) a di-C^ alkylamino group, (k-12) a C U6 

alkyl-carbonyl group, (k-13) a carboxyl group, (k-14) a 

C L . 6 alkbxy-carbonyl group, (k-15). a carbamoyl group, 

(k-16) a mono-C N6 alkyl-carbamoyl group, (k-17) a di-C,. 

6 alkyl-carbamoyl group, (k-18) a C 6 . 10 aryl-carbamoyl 

group, (k-19) a sulfo group, (k-20) a C|_ 6 alkylsulfonyl 

group, or (k-21) a 5- to 7 -membered heterocyclic group 

having 1 to 3 hetero atoms selected from nitrogen, 

oxygen and sulfur in addition to carbon atoms, said 
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heterocyclic group being optionally fused with a 
benzene _ring,_ (1) a.carboxyl group, (in) a C N6 alkoxy- 
carbonyl group, (n) a formyl group, which may be 
substituted^with a 5- to 7-membered heterocyclic group 
having 1 to 3 hetero atoms selected fro;n nitrogen, 
oxygen and sulfur in addition to carbon atoms, said 
heterocyclic group being optionally fused with a 
benzene ring, (o) a carbamoyl' group, (p) a mono-C,_ 6 
a lkyl -carbamoyl group whose alkyl portion may be 
substituted with (p-1) a halogen atom, (p-2) a C,. 3 
alkylenedioxy group, (p-3) a nitro group, (t-4) a cyano 
group, (p-5) a C 3 . 6 cycloal)cyi group, (p-6) a c,.« alkoxy 
. group optionally having 1 to 3 halogen atoms, (p-7) a 
C 1; . 6 alkylthio group optionally having 1 to 3 halogen 
atoms, (p-8) a hydroxy 1 group, (p-9 ) "an amino group, 
(p-10) a mono-Ci.5 alkylamino group, (p-1 1) a di-C^ 
alkylamino ^rroup, Jp-12) a C,. 6 aikyi^carbonyl group, 
(p-13) a carboxyl group, (p-14) a alkoxy-carbonyl 
group, (p-15) a carbamoyl group, (p-16)"a mono-C^ 
alkyl-carbampyl group, (p-17) a di-C K6 alkyl-carbamoy] 
group, (p-18) a C 6 . 10 aryl-carbamoyl group, (p-19) a 
sulfo group, (p-20) a C U6 alkylsulf onyl group, (p-21) a 
c 6-io aryl group, (p-22) a C 6 . 10 aryloxy group or (p-23) a 

5- to 7-membered heterocyclic group having 1 to 3 

~ • '■ ' • ■ ■•• "* r-A<%«-' :. • • . t -.7. 

hetero atoms selected from nitrogen, oxygen and sulfur 

in addition to carbon atoms, said heterocyclic group 

being optionally fused with "a benzene ring, (q) a di- 

C f-^.. a ^ k y i " carbam °y 1 gro tip whose alkyl portion may be 

substituted with (q-1) a halogen atom, (q-2) a C,_ 3 

alkylenedioxy group, (q-3) a nitro group, (q-4) a cyano 

group, (q-5) a C 3 . 6 cycloalkyl group,' (q-6) a C|_ 6 alkoxy 

group optionally having 1 to 3 halogen atoms, (q-7) a 

C U6 alkylthio group optionally having 1 to 1 * 3 halogen 

atoms, (q- 8) a hydroxy l' group, (q-9) ah amino group, 

(q-10) a mono-Cj.6 alkylamino group, (q-11) a di-Cj_ 6 



(0 2000 Copyright Derwent Information Ltd 



WO 97/24325 



239 



PCT/JP96/03820 



alkylamino group, (q-12) a C U6 alkyl-carbonyl group, 
~ (q-13) a carboxyl group, -(q-14) a C x z s alkoxy-carbonyl 
•i group, (q-15) a carbamoyl .group >(q- 16 ) a mono-Ci_ 6 

'ralkyl -carbamoyl group, (q^l7) a/di-C^ alkyl-carbamoy] 
group, (ia-18 ) a C 6 _ 10 aryl -carbamoyl group,- (q-19) a 
sulfo group, (q-20) a C,: 6 alkylsulf onyl group, (q-21) a 
: C 6 -io aryl ^roup , (q-22) a C 6 . 10 aryloxy group or (q-23) a 
5- to 7-fnembered Heterocyclic' group having 1 to 3 
hetero atoms selected from nitrogen, oxygen and sulfur 
fin addition to carbon atoms, said heterocyclic group 
being optionally fused with a benzene ring, (r) an 
optionally halogenated C 6 ii b aryl -carbamoyl group, (s) 
.ran optionally halogenated C 6 . 10 CT aryl-carbonyl group, (t) 
a sulfo group, (u) a C u6 alkylsulf onyl> group, (v) a C*_ 
10 aryl group, (w) a C 6 _ 10 aryloxy /group , (x) a C 2 . 6 
T alkenylamino ^group or: (y) : a 5- to 7-membered 
: heterocyclic group having 1 to .3 hetero atoms selected 
'•from .nitrogen, oxygen and tsulfur in -addition to carbon 
atoms, .said heterocyclic group .being optionally fused 
, with t.a ,benzene ring. G :». ; 
31.. A compound, as claimed : in Claim 27 wherein Q and 
Q 2 <are independently a C^ s alkylene grq { up ^hich may 

.... have -an oxo ..group . q- o;V " 

.32. v . A compound as . claimed . in. Claim^.r2 7 f < wherein Q is a 
, : , Ci.4 alkylene group : and \Q 2 . \Ls a methylene group . 

33. A compound- as / claimed ; in Claim* 27 < wherein Ar is a 
phenyl group optionally substituted with a^ halogen 

atom. . " *' • v 

34 A compound, as claimed -in claim 27 wherein Ar and 
Ar 2 independently ^represent . a C 6 : l4 aryl- group or a 5- to 
7-membered heterocyclic groups havings 1 to: 3 hetero 
atoms of 1 or 2 kinds selected from nitrogen, oxygen 
and sulfur in addition to a carbon atom; -each of which 
may have 1 to v 3 substituents selected. -from . a halogen 
atom, an optionally halogenated C U6 alkyl. group, and an 
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optionally halogenated C x . s alkoxy group. 

35 . r A compound as claimed in Claim 27 wherein Ar' and 
.-•-At independently represent phenyl, 4rchlorophenyl , 4- 

fluorophenyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl. 

36. A compound as claimed in claim 27, wherein Ar 1 and 
Ar 2 independently represent phenyl, 4-chlorophenyl , 4- 
fluorophenyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl; 

Q is a d.4 alkylene group; Q 2 is a methylene group; 
R is (1) a C,_ s alkyl group which may be substituted 
with a C,_ 6 alkoxy-carbonyl group, a carboxyl group, a 
C us alkyl-carbonyl group or a formyl group or (2) an 
acyl group represented by the formula: , 
- --(C=0)-R 4 , -S0 2 -R% -(C=0)NRV or -(C=0)0-R* 

..wherein R* is 

(i) a hydrogen atom, • , . , i ^ 
-(ii)- a G^g alkyl. group which may have 1 to 5 
substituents selected: front (a) a hydroxyl group, (b) an 
amino group which :may be substituted with a Ci. s alkyl- 
carbonyl group, (c) a mono-C,. 5 alkylamino group, (d) a 
di ~C U6 alkylamino group, (e) a carboxyl group, (f) a C,_ 
6 alkoxy-carbonyl group, (g) a mono-C,. 6 alkyl-carbamoyl 
group, -(h) a sulfo group which may be substituted with 
amino group (i) a 5- to 7-membered cyclic amino group 
which may have an oxo^ group or which may be substituted 
with a hydroxyl group, .(j) a alkoxy-carbamoyl 
group, and (k) a carbamoyloxy group. 

(iii) a C 2 _ 6 alkenyl group, 

(iv) a C 6 _ 10 aryl group, 

(v) a 5- to 11-membered heterocyclic group having at 
least one hetero atom selected from nitrogen, oxygen 
and sulfur in addition. to a carbon atom, .said 
heterocyclic group being .optionally, fused with a 
benzene ring, u 

(vi) a C U6 - alkyl group which may be substituted with a 
C N6 alkyl-carbonyl group, 
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'* "(vii) a carboxyl group which may be 7 substituted, with a 
C t _ 6 alkyl.. group, 

(viii) a 5-\ ? 4to 7-membered cyclic amino group which may 
be substituted with 

(a) a alkyl group optionally substituted with (a-1) 
a hydroxyl group, (a-2) a di-Ci. 6 alkylamino group, (a- 
3) a alkoxy-carbonyl group or (a-4) a 5- to 7- 
membered heterocyclic group having 1 to 3 hetero atoms 
selected from nitrogen, oxygenand sulfur in addition 
to carbon atoms, said heterocyclic group being 
optionally fused with a benzene ring*, 

(b) a Cj'_ l6 aralkyl group, (c) a Ci. 6 alkyl-carbonyl 
group whose alky! portion may be substituted with (c-I) 
a halogen atom, (c-2) a mono-C^g alkylamino group, (c- 
3) a Ci.5 alkoxy-carbonyl group or (c-4) a 5- to 7- 
membered heterocyclic group having 1 to 3 hetero atoms 
selected from nitrogen, oxygen and sulfur in addition 
to carbon a tpms ,, said heterocyclic group being 
optionally fused with a benzene ring, 

(d) a Ci_ 6 alkoxy-carbonyl group, (e) a formyl group 
which may be substituted with a 5- to 7-membered 
heterocyclic group having 1 to 3 hetero atoms selected 
from nitrogen, oxygen and sulfur in addition to carbon 
atoms, said heterocyclic group being optionally fused 
with a benzene; ring, 1 

(f) a mono-Cj.fi 'alkyl-carbamoyl group whose alkyl 
portion may be substituted with a halogen atom or a C,_ r , 

. alkyl-carbqnyl, group, ...(g) an optionally halogenated C f ,_ 
10 aryl -carbamoyl group, .. (h t ) an optionally .halogenated 
p6-ioaryl c ar bony 1 ( group or (i) a m Cj.fi. alkoxy-carbamoyl 
group, or. L ■ - .*•«• :r ■ : 

? (ix) a C 6 .i6 aryloxy group; v ; 

is a hydrogen ^atom or a iCi. 6 alkyl group; and 

J Ar*-is J a phenyl group- optionally substituted with a 
halogen atom; 
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37. A process for producing a compound of the formula: 

Ar , N .Q'-l(^r 3 
kr t/\t [in 

wherein R is an acyl group , and the other symbols 
have the same meanings as defined in Claim 27 or a salt 
thereof, which comprises subjecting. a compound of the 
formula: 

Va/ oh 




• . (id . . ; 

wherein the all symbols have the same meanings as 
defined in Claim 27 or a salt thereof to the acylation 
reaction. ' " J " 

38. A process for producing a compound of the formula: 

,. ... 



H 0 

(IT) 



wherein R A represents a hydrogen - atoni, : an 
optionally substituted hydrocarbon group/ an optionally 
substituted heterocyclic group , an optionally 
substituted lower alkyl-carbonyl group, a carboxyl 
group, an optionally substituted lower alkoxy-carbony 1 
group, an optionally substituted .mono-lower 
alkylaminocarbonyl group, an optionally substituted 
di-lower alkylaminocarbonyl group. or an optionally 
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substituted 5- or 6-membered cyclic, amino .group; and \C 
is a hydrogen atom- or. avlower alkyl group,, and the 
other symbols have the same meanings as defined in 
Claim 2 7 or a skit:" thereof , which comprises reacting a 
compound of the formula: 

• " • i • H O • 



( • ' " 1 on 



wherein Ph is a phenyl group, and the, other 
^symbols have the same nveanings as .def ined above or a 
salt .therepf . .with : a compound of the formula: 

>R 5 



wherein. R and R have the same meanings as 

;.»<.. * * t yi - ■ . ; >■•■ .-"5 --is*? '*. j, . . 

defined above or a salt thereof . 

39. A composition as claimed in Claim 1 which is a 
prophylactic or therapeutic agent for inflammatory 
diseases . 

... , 40 .^^composition ...as claimed in Claim 1 which is a 

prophylatic _ or ther,ape,utic .agent ..for ...allergic diseases. 

41. A composition as claimed in Claim.,1 .which is a 
prophylactic v or, therapeutic, agent for .arteriosclerosis , 
bronchial asthma, atopy, multiple sclerosis or 
rheumatoid arthritis. ;■ 

42. A pharmaceutical -composition comprising the 
compound of Claim 27 . 

43. A MIP-la/RANTES receptor antagonist comprising the 
^ compound f pf . claim .27 . . ^ ( , , - * . 

44. A method .of treating or preventing inflammatory 
diseases or allergic diseases which comprises 
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.administering to a>mammal in need an effective amount 
of:-a compound of ^the. formula: ..... 



A ! X R*~*. : [I] 

Ar l/ X Q 2 -NC. • 



wherein Ar 1 and Ar 2 independently represent an 
optionally substituted aromatic group; 

Q l and Q 2 independently represent an optionally 
substituted divalent C^ 6 aliphatic hydrocarbon group 
which may have oxygen or sulfur within the carbon 
chain; *•/*-■-•■ -• ■ 

R 1 is a hydrogen atom, an optionally substituted 
lower alky 1 group' or an optionally substituted lower 
alkyl-carbonyl t group; 

R 2 is an optionally substituted hydrocarbon group 
or an acyl group, or R 1 and R 2 , taken together with the 
adjacent nitrogen atom, form an optionally substituted 
nitrogen-containing heterocyclic ring; and 
a group of the formula: r 

...... :>-/TV 

— NOZ 

c 

is "an optionally substituted monocyclic or fused 
nitrogen-containing heterocyclic ring, or a salt 
thereof . - v 

45. "Use of r a compound of the formula: • 

wherein Ar 1 and Ar 2 independently represent an 
optionally substituted aromatic group; 
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*" *. r Q lr and Q 2 -independent^ 
' ^ Substituted divalent C^fi 'aliphatic hydrocarbon group 
which may have" oxygen or sulfur within the carbon 
chain; 

R l is a hydrogen atom, an optionally substituted 
lower alkyl group or an optionally substituted lower 
alkyl -carbonyl group; 

R 2 is an optionally substituted hydrocarbon group 



.1 , „2 



or an acyl group, or R and R , taken together with the 
adjacent nitrogen atom, form an optionally substituted 
nitrogen-cbntainih^ heterocyclic ring; and 
a group of the formula: 

— N.-.Z 

is an optionally substituted monocyclic or fused 
nitrogen-containing heterocyclic ring or a salt 
thereof, for the manufacture of a medicament for 
treating or preventing inflammatory diseases or 
allergic diseases. 

46. A compound as claimed in claim 27, which is 
l-[5-( 4-( 4-Chlorophenyl ) -4-hydroxypiperidino ] -2 , 2- 
diphenylpentyl ] -3- ( piperidin-4-yl ) urea , 
Ethyl 4-[ 4- [ 5- [ 4- ( 4-chlorophenyl ) -4-hydroxy- 
piperidino ] -2 , 2 -diphenylpentylaminocarbonylamino ] 
piperidino-4-oxobutyrate , 

N-Ethyl-4- [ 5- [ 4- ( 4-chlorophenyl ) -4 -hydroxy- 
piperidino] -2 , 2 -diphenylpentyl ] aminocarbonyl amino- 1- 
piper idinecarboxamide , 

N-Ethoxycarbonylmethyl-4- [ 5- [ 4- ( 4-chlorophenyl ) - 
4-hydroxypiperidino] -2 , 2-diphenylpentyl ] aminocarbonyl - 
amino- 1 -piper idinecarboxamide, 
Ethyl 3- [ 4- [ 5- [ 4- ( 4-chlorophenyl ) -4-hydroxy- 
piperidino ] -2 , 2 -diphenylpentyl J aminocarbonylamino ] 
piperidino-3-oxopropionate , 

1_( 5_ [ 4- ( 4-Chlorophenyl ) -4-hydroxypiperidino ] - 
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2 , 2-diphenylpentyl ]-3- ( l-ethylpiperidin-4-yl ) urea , 
- 1 " I (Piperidin-4-yl Jcarboxainido J-5-( 4-( 4-chlorophenyl ) -4 
-hydroxypiper idino )-2, 2-diphenylpentane , 
1- [ ( ( N-Ethylcarbamoyl) piperidin-4-yl Jcarboamido ] -5- { 4- 
.( 4-chlorophenyl ) -4 -hydroxypiperidi.no ] -2 , 2-diphenylpenta 
ne, 

1 - f [ N- ( Ethoxycarbonylacetyl ) pi per id in- 4 -yl ] carboxamido ] 
, -5-1 4- ( 4-chlorophenyl ) -i-hydroxypiperidino J -2 , 2-dipheny 
lpentane, 

1- [ [ N- ( 3-Methoxycarbonylpropionyl } piperidin-4 -yl J carbox 
amido ] -5- [ 4-( 4-chlorophenyi ) -4-hydroxypiperidino ] -2 , 2- ( 
diphenyipentane, or a salt thereof. v 
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